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PRErACE. 



It is now ten years since the Populae Tbeatise on the Aet op 
Photo&eaphy was published. During tlie period whieli has 
elapsed the most important adyancea have been made in the pro- 
cesses by which sun-drawn pictures are obtained ; and with each 
step of progress new lines of research have been opened, and con- 
siderably advanced our knowledge of the inAuences exerted by the 
solar radiations on the great phenomena of Nature. 

A reprint of the " Popular Treatise'* was at first intended, with 
such additions as might be necessary from the improved state of 
our knowledge. It was, however, found impracticable to do justice 
to the subject iu this way ; therefore, an entirely new arrangement 
has been adopted, and only so much of the original work retained 
as represented the history of one of the most beautiftd of the 
applications of Physical Science to Art. 

That we may expect still further improvements is shown by the 
fact that while these pages have been passing through the press, 
Mr. Hin, of New Tork, has announced the discovery of a process 
by which extemal Nature may be copied in all the beauty of 
colour ; and Mr. Fox Talbot has exhibited at the Eoyal Institution 
an experiment proving the discovery of a process so exquisitely 
8ensitive that an impression is faithfiilly made by the instan- 
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taneous illuiniiiatioii produced by an electric spark. With these 
exainples fresh before us, what may we not hope for froin the 
perseyering industry of those who have embraced this interesting 
line of research P 

The present Treatise includes everything published up to the 
present time ; and all the manipulatoiy details of each process are 
rendered as simple as possible, and as fainiliarly expre8sed as was 
practicable, without sacrificing the necessarj details. 

EOBEET HtJNT. 

London, July 1851. 
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CHAPTEB L 

EAELT HISTOET Or PHOTOGEAPHT. 



It is instmctiye to trace the progress of a discoyery, froin tlie first 
indicatioii of the truth, to the period of its fiLll developinent, and 
of its application to purposes of omament or utility. The pro- 
gress 01 discoyery is ordinarily a slow process, and it often hap- 
pens that a great fiact is allowed to lie doraiant for years, or for 
ages, which, when eventually revived, is found to render a fine in- 
terpretation of some of Nature's haraionious phenomena, and to 
minister to the wants or the pleasures of existence. Photography 
is pecuUarly iUustrative of this position. 

The j)hilosophers of antiaui^ appear to have had their atten- 
tion excited by many of the more striking characters of Hght. 
Tet we have no account of their having observed any of its che- 
mical mAuences, although its actiononcoloured bodies — deepening 
their colour in some cases, and dischargingitin others — ^musthave 
been of every-day occurrence. The only facts which they have 
recorded, are, that some precious stones, particularly the amethyst 
and the opal, lost their sparkle by prolonged exposure to the rays 
of the sun. 

It has been stated — ^but on doubt£ul authority — that the jugglers 
of India were for many ages in possession of a secret process, by 
which they were enabled iu a brief space to copy the profile of any 
individual, by the action of light. Iiowever this may have been, 
it does not appear that they know anythiug of such a process iu 
the present day. 

The alchemists, amidst the multiplicity of their manipulatory 
processes, in their vaia search for the philoaopher^s stone and the 
elixir mtte, stumbled upon a peculiar combination of silver with 
cblorine — an element u^mown to them — ^which they called horn 
silver — as, by fusion, the white powder they obtained by preci- 
pitation was converted into a hom-like substance. They ob- 
seryed that this hom silver was blackened by light, and as they 
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2 EABLT HISTOET OP PHOTOGEAPHT. 

taught that " silyer only differed£poin gold in being mercuiy inter- 
penetrated by the sulphureous principle of the sun's rays," they 
concluded that this change was the commencement of the process 
by which their dreams were to be realised. Pailing, however, to 
produce gold from hom silver, the fact of its blackening was simply 
recorded, and no further investigations were made into this re- 
markable phenomenon. 

The illustrious Scheele, in his admirable Traite de VAir et du Feu, 
gave us the first philosophical examination of this peculiar change 
m the salts of silver, and showed the dissimilar powers of the 
different rays of light in effecting this change. In 1801, Eitter 
proved the existence of rays a considerable distance beyond the 
visible spectrum, which had the property of speedily blackening 
chloride of silver. These researches excited the attention of the 
scientific world: M. Bĕrard, Seebeck,BerthoUet, and others, directed 
their attention to the peculiar condition of the different rays in 
relation to their luminous and chemical inAuences; while Sir 
William Herschel and Sir Henry Englefield in^estigated the calo- 
rific powers of the coloured r^s, and were followed in these inves- 
tigations by Seebeck and W unsch. Dr. Wollaston pursued and 
published an interesting series of eiperiments on the decom- 
position effected by light on gum guaiacum. He found that paper 
washed with a solution of this gum in spirits of wine, hadits yellow 
colour rapidly changed to green by the violet rays, while the red 
rays had the property of restoring the yellow hue. Sir Himiphry 
Davy observed, that the puce-coloured oxide of lead became, when 
moistened, red, by exposure to the red ray, and black when ex- 
posed to the violet ray ; that hydrogen and chlorine entered into 
combination more rapidlv in the red than in the violet rays, and 
that the green oxide oi mercury, although not changed by the 
most refraiigible rays, speedily became red in the least refrangible. 

The revival of gold and silver from their oxides, by the action of 
the siui's light, also occupied the attentionof Count Eumford, who 
communicated two papers on this subject to the Eoyal Society. 
These, and some curious observations by Morichini and Coiifigliachi, 
M. Berard and Mrs. SomerviIle, on the power of the violet ravs to 
induce magnetism in steel needles, are the principal points ot dis- 
covery in this branch of science, previously to the announcement of 
the Daguerreotype. Seebeck and Berzehus investigated this in- 
volved subject : it has againand again engaged the attention of ex- 
penmentalists; buttothepresenttime it may be regarded as an unset- 
tled point, whethermagnetismcanbeinducedinsteel by the solar rays. 
A statement has been made by the Erench, to the effect that M. 
Charles was in possession of a process by which portraits could be 
obtained by the agency of sunJight, producing a dark impres- 
sion upon a prepared Bur£ace. This is, however, exceedmgly 



Digitized by VjOOQ lC 



lABLY HISTOBT 0F PHOTOaEAPHT. 3 

doubtful, and even tlie Abb6 Moyno in his Eĕpertoire states, that 
M. Charles never disclosed any fact connected with his hypothe- 
tical discoveiy, and that he left no evidence behind hiTn oi ever 
being in possession of such a secret process : we may therefore 
fairly inf«p that this is a vain boast. The earliest recorded at- 
tempts at fixing images by the chemical ioAuence of light, are 
those of "Wedgwood and Davy, published in the Joumal of 
the Eoyal Institution of Great Britain, in June, 1802. Keither 
of these eminent philosophers succeeded in producing a pre- 
paration of Bufficient sensiti^eness to receive any impression 
n*om the subdued light of the camera obscura. iBy the solar 
microscope, when the prepared paper was placed very near the 
lens, Sir H. Davy procured a faint image of the object thereia ; 
but being unacquainted with any method of preventiag the Arrther 
action of light on the picture, which is, oi course, necessary to 
secure the impression, the pursuit of the subject was abandoned. 
Erom this period no attempt was made to overcome the difficulties 
which stopped the progress of Davy, until 1814, when M. Niepce, 
of Chalons, on the Soane, appears to have Srst directed his atten- 
tion to the production of pictures by Ught. 

It does not seem his early attempts were very successftd ones ; 
and after pursuing the subject alohe for ten years, he, from an ac- 
cidental disclosure, became acquainted with M. Daguerre, who had 
beenforsometime endeavouring, by various chemical processes, to 
fix the images obtained with the camera obscura. In December, 
1829, a deed of copartnery was executed between M. Niepce and 
M. Daguerre, for mutually iQvestigating the subject. 

M. Niepce had named his discovery Heliography.* In 1827, he 
presented a paper to the Eoyal Society of London, on the subject ; 
but as he kept his process a secret, it could not, agreeably with 
one of their laws, be received by that bodv. This memoir was accom- 
panied with several designs on metal, which were afterwards distri- 
buted in the coUections of the curious, some of them stiU eiisting in 
the possession of Mr. Eobert Brown, of the British Museum. They 
prove M. Niepce to have been then acquainted with a method of 
ibrming pictures, by which the Ughts, semi-tints, and shadows, 
were represented as in nature ; and he had also succeeded in ren- 
dering his Heliographs, when once formed, impervious to the fur- 
ther effects of the solar rays. Some of these specimens appear in 
the state of advanced etchings ; but this was accompUshed bv a 
process similar to that pursued ia common etchings, to be hereatter 
ezp]ained. Glass, copper plated with silver, and weU planished 

^ Snn-drawing ; a more appropriate name than Photography, since there 
are reasons for beliering that li^hi is not the agent producing thote so-called 
"light draTO" pictnre». 
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tin plate, were the substances on wldch M. Niepce spread his sen- 
sitive preparations. Paper impregnated with the cluoride or the 
nitrate oi silver was the material first selected by M, Daguerre. 
Heliography does not appear at any time to have produced very deli- 
cate effects. The want of sensibility in the preparation, — ^the resin 
of some essential oils, particularly the oil of Lavender, or asphal- 
tum dissolved in spirit, — ^rendered it necessarr that the prepared 

Elate should be eiposed to luminous ioAuence Dpom seven to twelve 
ours. During so protracted aniaterval, the shadows passed £pom 
the left to the right of objects, and consequently all the fine effects 
arising £pom the contrasts of light and shade are destroyed. The 
first attempts of Daguerre appear to have beenlittlemore success- 
fiil than those of "Wedgwood. 

The discovery of Daguerre was reported to the world early in 
Januaiy, 1839 ; but the process by which his beautiful pictures 
were produced was not made kaown until the July followiiig, 
after a bill was passed, securing to himselT a pension for me 
of 6,000 francs, and to M. Isidore Niepce, the son of M. Niepce 
above mentioned, a pension for life of 4,000 francs, with one half 
in reversion to their widows. It is to be regretted, that aftep 
the Erench G-o^emment had thus liberally purchased the secret 
of the process of the Daguerreotype, for " the glory of endowing 
the world of science and of art with one of the moat surprising 
discoveriea that honour their native landy^ on the argument that 
" the imention did not admit of heing secured by patent, for as 
soon as puhlished all might avail themsehes of its advantages,^* 
that it should have been guarded by a patent right in England. 

On the 31st of January, 1839, sn months prior to the publica- 
tion of M. Daguerre's process, Mr. Fox Talbot communicated to 
the Eoyal Society his photographic discoveries, and in Pebruaiy 
he gave to the world an account of the process he had devised for 
preparing a sensitive paper for photographic drawings. In 
the memoir read before the Eoyal Society, he states — "In the 
spring of 1834, 1 began to put ia practice a method which I had 
devised some time previousIy, for employing, to purposes of utiHty, 
the very curious property which has been long known to chemists 
to be possessed by the nitrate of silver, namely, its discolouration 
when exposed to the violet rays of light." Erom this it appears 
that the English philosopher had pursued his researches ignorant 
of what had been done by others on the continent. It is not ne- 
cessary to enlarge, in this place, on the merits of the two dis- 
coveries of Talbot and Daguerre ; but it may be as well to show 
the kind of sensitiveness to which Mr. Talbot had arrived at this 
early period, in his preparations ; which willbe best done by abrief 
extract from his own communication. 

" It is so naturaly'' says this experimentalist, " to associate the 
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idea of labour with great compleiity and elaborate detail of exe- 
cution, that one is more struck at seeing the thousand Aorets of an 
Jgrostis depicted with all its capillary branchlets, (and so accu- 
rately, that none of all this multitude shall want its little bivalve 
calyx, reauiring to be examined through a lens), than one is by the 
picture of the large and simple leaf of an oak or a chesnut. But 
in truth the difficulty is in both cases the same. The one of these 
takes no more time to execute than the other ; for the object which 
would take the most skilfiil artist days or weeks of labour to trace 
or to copy, is efFected by the boundless powers of natural chemistry 
in the sjace of a few seconds." And again, "to give some more 
definite idea of the rapidity of the process, I wiQ state, that after 
yarious trials, the nearest valuation which I couldmakeof thetime 
necessary for obtaining the picture of an object, so as to have pretty 
distinct outlines, when I employed the Am sunshine, was half a 
second'^ This is to be understood of the paper then used by Mr, 
Talbot for taking copies of objects by means of the solar mi- 
croscope. 

Erom this period the progress of photography has been rapid. 
Sir John Herschel has aevised many extremely ingenious and 
iiseful methods for preparin^ and fixing the drawings ; and the 
curious scientific results which he has obtained, whilst studying 
the peculiar Amctions of the different rays of light, and of the va- 
rious photographic materials which he has employed, are of the 
highest importance. It were useless to enumerate all who have 
by their experiments produced practical improvements in the art ; 
particidarly as these will be noticed under the different sections to 
which their discoveries properly belong. The jrocesses on paper, 
as well as those on metallic plates, have been unproved, untu it 
appears that the highest degree of sensibility has been produced 
oi which any chemical compounds are susceptible. We have only 
now to study the means by which facilities may be given to the 
mechanical arrangements, and the best optical conditions obtained, 
to render the photographic art at once as perfect as its results are 
beautifuL 
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GENEBAL BEMABKS ON THE SOLAB AGENCT PBODrOING OHEMICAL 

CHANOE. 

The use of paper as the material upon whicli the co&ismg that is to 
undergo a chemical change by exposure to solar radiations should 
be spread, claims our earliest attention on several accounts. 
Wedgwood and Davy employed paper and white leather in theip 
earliest experiments ; ana Mr. TalDot^s results, obtained also on 
paper, claim priority, as far as publication is concemed, over any 
other photographic process. !Por a long time the employment of 
paper was confined to our own country, our continental neighbours 
devoting their inauiries to the processes and physical phenomena 
connected with the use of the metallic plates, constituting the 
tablets employed by Daguerre. 

Eoasons still mere important than these may be assigned. Not- 
withstanding the statements which have been too often re- 
peated, to the effect that the practice of photography is eiceedingly 
easy, that the manipulatory details of preparation present no diffi- 
culties, and that little more is necessaiy than to place a paper in a 
camera obscura, obtain a picture, and take it out again ; it is a 
common complaint with amateurs that failures beset them at every 
stage of the process, and frequently they have abandoned the prac- 
tice of photography in despair. 

To pursue photography with success, it is essentially necessary 
that, by practice, the hand should be accustomed to the numerous 
manipulatory details ; that, by repeated eiperiments, the causes 
leading to ^ailure should be ascertained ; and that a kaowledge of 
the conditions underwhich the chemical changes take place should 
be obtained. This study, without which there wiU be no real suc- 
cess, is most favourably pursued by experiments on paper ; and 
such are therefore recommended to the amateur when first he 
enters upon this interesting pursuit ; proceeding only to the deli- 
cate processes of the Daguerreotype when he has mastered the 
rudimentary details of the more simple forms of actino-chemistry. 

Preriously, however, to explaining the practice of photography, 
it appears important that the physical conditions of the elements 
with which we have to work should be understood. 

The sun-beam is our pencil, and certain delicate chemical prepa- 
rations form our drawing-board. Every beam of light which flows 



Digitized by VjOOQ lC 



AGENOT PEODUCINa CHEMIOAL CHjLNGB. 7 

&oin its solar Bource is a bundle of rays, haviiig each a yery dis- 
tinct cliaraeter as to colour and its chemical functioii8. These rays 
are easilj shewn hj allowing a pencil of sunlight to fall on one 
angle of a prism : it is bent out of its path, or rejracted, and an 
elongated image is obtained, presenting the various colours of 



Yiolet. 




which Light appears to be constituted — red, orange, yellow, green, 
blue, indigo, and violet. This coloured image is ^dled the solar or 
the prismatic spectrum. The red ray, being the least refracted, is 
found at the lower edge, and the violet, being the most so, at the 
other extremity of this chromatic series. Below the ordinarily 
visible red, another ray of a deeper red, distinguished as the «ar- 
treme red, or crimson ray, may be detected, by examimng the whole 
through a deep blue glass ; and, by throwing the spectrum upon a 
piece of yellow paper, another ray appears at the violet eitremity, 
named by Sir John Herschel the lavender ray. 

The original spectrum of seven bands of colour was examined by 
Sir Isaac Newton, and that eminent phiLosopher determined that a 
given degree of refrangibility indicated a given colour ; that the 
colour of a ray at once indicated its angle of refraction. Since the 
days of Newton, until our own time, this position had never been 
caUed in auestion; the seven rays were regarded as the primarT 
colours 01 white light, and the law of Newton received as trutn 
■upon his authority. Sir David Brewster has, however, shewn that 
this law will not stand the test of eiamination. He has proved 
that the prismatic spectrum consists of three chromatic spectra 
overlapping each other, and that those three colours, red, yellow, 
and blue, can be detected in every part of the image. Sir John 
Herschel has added two rays to the luminous or visible spectrum, 
— ^thus making the niunber nine instead of seven ; but these can, 
equaUy with the others, be shewn to be but combinations of the 
three primaries. 

This will be rendered most familiar by calling to memory the 
conditions of that very beautifrd natural phenomenon, the rainbow. 
The primary bow is nsually accompanied by a secondary image, in 
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which the order of the coloitrs is reversed. rrom close eiamina- 
tion of the prismatic spectrum, I am disposed to believe that when- 
ever we obtain this cliromatic division of white light it is accom- 
panied by a secondary spectrum, and that the real conditions of 
the colours are as follows : — 

The yellow is the most luminous ray, and the illuminating power 
diminishes on either side of it ; on one side it blends with the bltie, 
to form the green, and on the other with the red, giving rise to the 
orange ray. The blue diminishing in intensity sinks towarda 
blackness, and thus produces the indigo, the eitreme edge of which 
represents the limit of the ordinary spectrumat that end; as the 
outer edge of the red forms its limits, as far as the human eye is 
concemed, on the other. Beyond the indigo we have the molet 
ray : this would appearto be the blending of the red of the supple- 
mentary spectrum with the blue of the ordinary one, the lavender 
ray resultmg £pom the intercombination of the less luminous rays 
with the coloured surface upon which it is thrown. Then the extreme 
red or crinuon ray will be seen to result from the blending of the 
extreme blue of the eitraordinary with the red of the ordinary 
spectral image. 

Sir "William Herschel, and Sir Henry Englefield, determined the 
heating powers of these rays to be very varied. A thermometer 
was placed in each, and the foUowing results obtained : — 

In the blue ray, in 3' the thermom. rose from 66° to 66", or P 

" green "3 " u - - - 

" yellow " 3 " " 

" fullred" 2i " " 

" edgeofred" 2| " " 

Quite out of visible light in 2i' " 

Sir John Herschel, by another form of experiment, has fully 
confirmed these results, and shewn that the calorific, or heat-^ro- 
ducing radiations, being less re£racted by the prism than the light- 
exciting rays, exist a considerable distance further from the visible 
rays than has been hitherto suspected. Light and heat have not, 
therefore, the same degrees of refrangibili1y ; their inAuences are 
not coincident, their maxima in the solar spectrum are wide 
asunder. MeUoni has shewn that, by the use of coloured media, 
these agencies can be, to a considerable extent, separated from 
each other. Glass, stained with oxide of copper, and washed on 
one side with a colourless solution of alum, admits the light ravs 
most freely, but obstructs 95 per cent. of the heat rays. On tne 
contrary, a sUce of obsidian or black mica obstructs nearly aU the 
Ught radiations, but o^Ters no impediment to the passage of heat. 

The chemical inAuences of the prismatic rays are as varied as 
their heating powers. 
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If we place a piece of photogHroldc paper insuch a position that the 
spectrum falls upon it, it will be iound to be very unequally impressed 
by the yarious rays. Some very extraordinaiy peculiarities haye been 
obseired by Sir John Herschel and myselT ; but it will be sufficient 
for our present purpose to state the general features of the im- 
pression. Some distance below the yisible red ray, the paper will 
be found quite uncoloured ; on the part where the red ray &lls, a 
tiuting of red or pink will be eyident. The orange and yellow rays 
leaye no stain, and the green in general but a faint one. In the 

Slace occupied by the blue ray, the ftrst decided darkening is eyi- 
ent, which increases through the indigo and yiolet rays, and 
eitends some distance beyond them. The shaded wood-engraying 
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(Fig. 2) will serye to assist the reader in comprehendmg the pheno- 
mena. The chemical radiations haye a higher refrangibiliiy than 
the luminous rays, and consequently they extend in nill action to 
a considerable space beyond the lavender rays, where no light eiists 
which can produce excitement on the optLc nerye of the human 
eye. 

Digitized by VjOOQ lC 



10 THE PHTSIOAL AGEKT 

"Wlieneyer we throw a prismatic spectrum upon any plioto- 
graphic siirface, it is always accompanied by a sufficient auantity 
of aiflPused light to produce some chemical change, whicn shews 
itself in darkening, over the parts beyond the coloured image. 
Howeyer, there are two points where this change does not 
take place, and where the paper is preserved positiyely white ; 
these are the points of ma.Timum light and heat — the yellow and 
crimson rays. Here we have the first evidence of the interference 
of these agencies with the chemical radiations. I have recently 
devised a more satisCsictory eiperiment, which appears fully to 
prove that, although united in the sunbeam, light and chemical 

Eower do not belong to the same agency. As we can separate 
eat and light from each other by the use of coloured media, so 
can we isolate the chemical and limiinous principles of the sun's 
rays. By a pure yellow glass we may cut off the agency producing 
chemicalchange so completely that the most sensitive photographic 
material may be eiposed, covered by a glass stained yeUow by 
oxide of 8ilver, to a tull flood of sunshine, without its imdergoing 
any alteration in colour. If, however, we take a dark blue glass, 
such as is usually prepared with the oxide of cobalt, of so deep a 
colour that it obstructs a considerable auantity of light, and place 
under it the same, or any photographic preparation, it will be 
found to darken as rapidly as if no glass had been interposed 
between it and the sun. 

Now, if we take a pale yellow glass, and place it so that the 
prismatic rays must permeate it to reach the sensitive surface on 
which we desire to obtain the chemical spectrum, it will be found, 
if the glass is not of too deep a yellow, that very slight change has 
been made in the arrangement and relative sizes of the chromatic 
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bands. ISTotwitlistaiiding the omoimt of light impiaging along this 
line, no change whatever takes place upon it. Presenring the 
prism a, the yeUow glass 5, and the paper e, in the same positions, 
place a mirror at «?, so that the simbeam is strongly renected on 
the paper : it will be blackened over every portion except that upon 
which the spectral image faUs: along tms line the paper wiU stUl 
be preserved white and unchanged. Thus we obtain conclusive 
proof that it is not li&ht, lutninous power, which produces the 
chemical change : that it is not heat is shown in the same manner 
by the protecting inAuence eierted by the madmum calorific rays, 
and therefore we are driven to the hypothesis of the eiistence of a 
new agency — a new imponderable element, — or a novel form of 
force which is broadly distinguished from these principles or forces. 
To mark this the term AoTDasM has been proposed, and it 
is now very generaUy adopted. The word signiSes nothing more 
than ray-power, and therefore, as iavolving no theory, it is free 
from many of the objections which would apply to any other term 
involving preconceived ideas. 
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Photography is clearly a misnomer, since the pictures, so caUed, 
are not <frawn by Ught. It is, however, too firmly rooted in the 
pubUc mind to admit of the hope that any other may be adopted. 
If I might venture a suggestion, I would advocate a retum to the 
term introduced by Niepce, whose processes we shaU have bv and 
by to consider, — HsLioa&APHTy Sun-drawin^, which most clearly 
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eipresses tlie fact, leaviiig tlie question of tlie particular agent 
effecting the chemical change still open for. examination. 

The annexed figiire (4) shews the conditions as thej are at present 
known. It was published many years since by me in a paper com- 
municated to a periodical joumal ; and since it has been oonfirmed 
by all my subsequent researches, it appears desirable to give it a 
more permanent record. 

Erom A to B exhibits the Newtonian spectrum, a and b beinc 
tha rays which belong to modem discovery. The curves o i) and 
E, represent the relative maxiTna of heat, light, and actinism, r 
being a second apparent maTimum, — ^indicated in the red ray, — 
of the chemical powers. This may, however, be proved even- 
tually to be a function of heat, since we know that caLorific power 
will produce chemical change even when it is exercisedasaradiani/ 
force. 

The operation of these antagonistic forces is somewhat remark- 
ably shewn over different regions of the earth. Advancing from 
our own lands towards the i^pics, it is found that the difficulties 
of obtaining pictures by the solar inAuences increase ; and, under 
the action of the glowing light of equatorial climes, a much longer 
period is required for impressing a photograph than is occupied in 
the process either in London or Paris. It has been stated by Dr. 
Draper, that in his progress from New Tork to the Southem 
States he found the space protected from chemical change by the 
yeUow rays regularly increasing. 

The same result is apparent inthe difference8betweenthe spring 
and summer. Usually m Apnl and March photographs are more 
readily obtained than in June and July. 

It is worthy of notice, that the moming sun, between the hours 
of eight and twelve, produces much better effects than can be ob- 
tained after the hour of noon : this was observed at a very early 
period by Daguerre. Por drawings by application, this is but 
sHghtly, u at all, felt, but with the camerait is of some conseauence 
to attend to this fact. "We are not yet in a position to record more 
than the &ct, — ^the cause of the dinerence is not yet determined ; 
probably it may be found to exist in a greater absorptive action of 
the atmosphere, caused by the elevation of aaueous vapour from 
the earth. But the experiments of M. Malaguti seem to imply 
the contrary, this philosopher having found that the chemical raya 
permeate water more readily than they do air : some experimenta 
of my own, however, are not in accordance with M. Malaguti's 
results. In the neighbourhood of large towns it might be ac- 
counted for by the circumstance of the air becoming, during the 
day, more and more impregnated with coal smoke, &c., which offers 
veiy powerM intermption to the free passage of the chemicalrays. 
This will, however, scarcely account forthe8ameinterf6rencebeing 
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foimd to exist in tlie open coimtiy, some miles from any town. TJntil 
our meteorological observers adopt a system of registering the varia- 
tions of light and actinic power by means of some well-deyised in- 
stniment, we cannot expect to arriYe at any yeiy definite resnlts. 
The subject involves some matters of the first importance in pho- 
tometry and meteorology, and it is to be desired that our public 
observatories should be fiimished with therequiredinstruments for 
carrying out a series of observations on the diumal and monthly 
changes in the relative conditions of the solar radiations. 

Many of the phenomena of vegetable life will be found to be 
directly dependent upon the operaĕon of these principles ; and it 
would be important to mark any abnormal states of growth — such 
as not un&equently occur — and to be enabled to refer them to 
peculiar solar conditions. 
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SBLSOTIOir Or PAPEB TOB PHOTOaBAPHIC PUBPOSSS. 

It is natural to suppose, tliat a process, which inyolyes the most 
delicate chemical changes, reqmres that more than ordinaiy care 
shoiiLd be taken in selecting the substance upon which preparations 
of a photographic character are to be spread. This becomes the 
more eyident as we proceed in our eiperiments to produce im- 
proved states of sensitiyeness. As the material, whateyer it may 
be, is rendered more susceptible of solar inAuence, the greater is the 
difficulty of producing pertectly uniform surfaces, and with paper 
this is more particularly experienced than with metal plates. Paper 
is, howeyer, bo conyement and so economical, that it is of the mst 
importance to oyercome the few difficulties which stand in the way 
of its use, as the tablet on which the photographic picture is to be 
delineated. 

The principal difficulty we haye to contend with in using paper, 
is, the different rates of imbibition which we often meet with in 
the same sheet, arising from trifling inequalities in its texture. 
This is, to a certain extent, to be oyercome by a yery careful eia- 
mination of each sheet by the light of a lamp or candLe at night. 
By extending each sheet betweenthe light and the eye, and slowly 
moying it up and down, and from left to right, the yariations in its 
texture will be seen by the different quantities of light which per- 
meate it ; and it is always the 8afest course to reject eyery sheet 
in which such inequalities are detected. By dayit is more aifficult 
to do this than at night, owing to the interterence of the reAected 
with the transmitted light. It will, howeyer, oft;en happen that 
paper which has been careftdly selected by the aboye means wiU 
unbibe Auids yery unequally. In all cases where the paper is to 
be soaked in saline solutions, we haye another method of discoyer- 
ing those sources of annoyance. Haying the solution in a broad 
shallow yessel, extend the paper, and gradually draw it oyer the 
surface of the Auid, taking care that it is wetted on one side only 
A few trials will render this perfectly easy. As the fluid is ao- 
Borbed, any irregularities are detected by the difference of appear- 
ance exhibited on the upper part, which wiU, oyer weU-defined 
spaces, remain of a duU white, whilst other portions wiU be 
smniTig with a reflectiye film of moisture. Where the impor- 
tance of the use to which the paper is to be appHed, — as, fop 
instance, copying an elaborate piece of architecture with the ca- 
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mera^ or for receiying the portrait of an individual, mll repay a 
little extra attention, — ^it is recommended that the paper be tried 
by this test with pure water, and dried, before it is submitted to 
the salting operation. It will be sometimes found that the paper 
contains minute fibres of thread, aiising fi*om the mass of which it 
is formed not haTing been reduced to a perfect pulp. Such paper 
should be rejected, and so also should those kinds which are lound 
to have many brown or black specks, as they materially interfere 
with some oi the processes. Some spedmens of paper haye an 
arti&cial substance given to them by sulphate of lime (plaster of 
Paris), but, as these are geniBrally the cheaper kinds of oemy, they 
are to be avoided by purchasing the better sorts. No really sen- 
sitive paper can be prepared when this sulphate is present ; and it 
has the singular property of reversing the action of the hydriodic 
salts on the darkened chloride of silver, producing a negative in 
the place of a positive photograph. It is the custom for paper- 
makers to fix their names and the date on one leaf of the sheet of 
writing paper. It is generally wise to reject this leaf, or to select 
paper which is not so marked, as, in many of the photographic 
processes which will be described, these marks are brought out in 
most annoying distinctness. Prom the various kinds of size which 
the manufactures use in their papers, it will be found that con- 
stantly varying effects wiU arise. A weU-sized paper is by no 
means objectionable : on the contrary, orgatiic combinations exalt 
the darkening property of the nitrate and muriate of silver. But 
unless we are care^ul always to use the same variety of paper,for 
the same purpose, we shall be much perplexed by the constantly 
yarying results which we shaU obtain. No doubt, with the advanc- 
ing importance of the arfc,the demand for paper for photocraphic pur- 
poses wUl increase : manufacturers wiU thĕn find it worth the neces- 
sary care to prepare paper agreeably to the directions of scientiSc 
men; at present they are not disposed to do this, and our only 
remedy is a very care^ul selection. AU who desire to make any 
progress in photography must take thĕ necessary precautions, or 
be content to meet with repeated faihirĕs. 

It has been noticed by Su» John Herschel, that " whenthrn post 
paper, merely washed with nitrate of sUver, without any previous 
or subsequent appUcation, is exposed to clear sunshine, partly 
covered by and strcmgly pressed into contact with glass, and partly 
projecting beyond it, so as to be freely exposed to air, the darken- 
ing produced in a given time is very unequal in the two portions. 
That protected by the glass, contrary to what might have oeen ex- 
pected, is very much more affected than the part expoBed; more, 
indeed, in some instances than in others. 

The foUowing tables wUl exhibit the results of an extensive 
series of experimentsy which were undertaken afber the publication 
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of Sir J. Herschers memoir " On the Cbemical Action of tlie Eays 
of the Solar Spectrum," in which he has given a table of resnlts, 
obtained with different preparations on yarious kinds of paper; 
but as he has not established the inAuence of the paper, except in 
a few iustances, independent of the preparation, it became desir^ 
able to endeavour to do so ; and the result of several years' eipe- 
rience has proved the correctness of the conclusions then arri^ed at. 
In pursuing this inquiry, it was found that the same description 
of paper, from different manu&cturers, gave rise to widely different 
effects ; so that the most care^ully conducted experiments, severaL 
times repeated, have only given approxiinations to the truth. The 
form of experiment was to select a number of specimens of paper, 
— ^prepare them with great care in precisely the same manner, partly 
under glass, and expose them to tne same solar inAuences. 
I. — Papera prepared with Muriate o/Soda and Nitrate ofSilver. 

a, Superfine satin post .... Considerable exalting effect. 

6. Thick wove post Depressiog inAuence. 

c. Superfine demy Shght exalting; effect. 

d, Bath drawing card .... Changes slowly. 

e, Thick post Slight exalting effect. 

/. Common bank post .... Ditto. 

g, Thin post Very tardy. 

h, Tissue paper Considerable eialting effect. 

II. — Papere prepared with Muriate o/Barytes and Nitrate of 

Siher. 

a, Superfine satin post .... Slight exalting inAuence. 

b. Thick wove post Ditto, but stronger. 

c, Superfine demy Similar to a, 

d, Bath drawing card .... Similar to a, 

e, Thick post Considerable e^altiog inAuence. 

/. Common bank post Similar to a. 

g, Thin post Sirmlar to e. 

h, Tissue paper Eesults uncertain. 

ni. — Papera prepared with Muriate of Ammonia and Nitrate of 

8ilver. 

, a, Superfine satin post .... Strong exalting inAuence. 

b. Thick wove post Eesults uncertain — dependent on 

the size employed. 

c, Superfine demy Slight exalting eneet. 

d, Bath drawing card Eesults uncertain. 

e, Thick post Ditto. 

/. Common bank post .... Very slow. 

g, Thin post Ditto. 

h. Tissue paper Strong ezalting inAaence. 
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ly . — Papers prepared with lodide or Bromide of Potasnum and 
Nitrate of 8ilver, 

a, Superfine satin post .... Darkens slowly. 

b, Thick wove post Eesults uncertain. 

c. Superfine demy Strong exalting inAuence. 

d, Bath drawing card Yery slowly changes. 

e, Thick post Depressing inAuence. 

/. Common bank post .... Slight exalting effect. 

^. Thin post Ditto. 

A. Tissue paper Besults uncertain. 

TJnsized paper has been recommended by some, but in no in- 
stance have I found it to answer so well as paper which has been 
Bized. The principal thing to be attended to in preparing sensi- 
tive sheets, is to prevent, as far as it is possible, the absorption of 
the solutions iuto the body of the paper, — ^the materials should be 
retained as much as possible upon the very surface. Therefore 
the superficial roughness of uiisized sheets, and the depth of the 
imbibitions, are serious objections to their use. It must not, how- 
ever, be forgotten, that these objections apply iu their force only 
to the silver preparations ; in some modifications of the processes, 
with the bichromate of potash, the common bibulous paper, used 
for filtering liquids, has been found to answer remarkabljr well, 
on account of the fecility with which it absorbs any size or 
vamish. 

Great annojrance often arises fpom the rapid discolouration of 
the more sensitive kiads of photographic drawing paper, indepen- 
dent of the action of light, which appears to arise ttom the action 
of the nitrate of silver on the orgamc matters of the siz€, TJn- 
8ized paper is less liable to this change. If we spread a pure 
chloride of silver over the paper, it may be kept for any length of 
time without any change of its whiteness taking place in the dark. 
Wash it over with a very weak solution of ni&ate of silver, and, 
particularly if the paper is much sized, a very rapid change of 
colour wiU take place, however careftdly we may screen it from 
the light. Erom this it is evident that the organic matter of the 
size is the principal cause of the spontaneous &rkening of photo- 
grajphic papers prepared with the salts of silver. 

The most curious part of the whole matter is, that in many 
cases this change is carried on to such an extent that a revival of 
metaUic silver takes place, to all appearance in opposition to the 
force of aflinity. This is very dimcult to deal with. Chemistiy 
has not yet mode us acquainted with any organic body whicn 
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would separate either clilorine or nitric acid from tlieir metallic 
combiaations. I can only view it in this light : — ^the nitric acid 
liberates a quantity of carbonaceous matter, which, acting by a 
function peciiliarlY its own, will at certain temperatures effect the 
revival oi gold and silver, as proved by Dr. Schafheutrs and Count 
Ifcumford*s experiments. 

Having been informed that the paper-makers are in the habit of 
bleaching their papers with sulpnur and the sulphites, I have 
submitted a considerable quantity of the browned papers to careM 
examination. In all cases where the paper has blackened, I have 
detected the presence of sulphur. Consequently, when the dark- 
ening goes on rapidly, and terminates in blackness, we may, I 
think, correctly attribute it to the formation of a sulphuret of 
8ilver. 

It is, however, certain that the slow action of organic matter is 
8ufficient, under certain circumstances, to set up a chemical change 
which, once started, progresses slowly, but certainly, untiL the 
compound is reduced to its most simple form. 

China clay — kaolin — ^has of late years been much used by the 
paper manuiacturers, for the double purpose of giving weight to 
the paper, and of enabhng them to produce a smooth suriace upon 
aJl the finer varieties of paper ; such as the " enameUed satin post." 
This compound of alumma and silica would not, if the finest 
varieties of clay were employed, be likely to do much mischief ia 
the papers used for photography ; but the less pure varieties of the 
Comish clay are employed, ana this commonly contains iron and 
other metals in a state of very fine division ; and these, where they 
come to the surface, form little centres of action, from which dark 
circles spread in rather a curious manner. In Erance there has 
been manu£actured a paper for this especial process ; it is very 
thin, and of a tolerably uniform texture. It is said to answer ex- 
ceedingly weU with the modified forms of photographic manipular 
tion employed in !France, but it does not appear adapted, froni 
some cause which is not clearly explained, to the EngUsh processes. 
Thin papers have been tried, and many varieties would answer ex- 
ceedingly weU, but that nearly every variety is found penetrated with 
smaU holes, which, though of minute dimensions, suffer Ught to 
pass freely, and consequently produce a spottiness on the resulting 
picture. Sir John Herschel found that this evU could be remedi^ 
by fastening two pieces of such paper together ; but this method 
is troublesome and uncertain. 

Eetuming to the consideration of 9ize in the paper, the above- 
named authority — ^who employed the lead salts in some of his 
photographic processes — ^has the foUowing remarks : — 

'^ The paper with a basis of lead tums yeUow by keeping in the 
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dark, and tlie tint goes on gradually deepening to a dark brown* 
But what is yery singolar, this cbange is not egually rapid upon 
all kinds of paper, — ^a difference depending, no doubt, on tbe size 
employed ; ^^cb, it may be observed bere once for all, is of tbe 
utmost inAuence in all pbotograpbic processes. In one sort of 
paper (known by tbe name of blue wwe post,) it is instantaneous, 
taking place tbe moment tbe nitrate (if abundant) is applied. 
And yet I find tbis paper to resist discolouration, by keeping, 
better tban any otber, wben tbe mordant base is silver instead onead. 
On tbe otber band, a paper of tbat kind called smooth demy, ren- 
dered sensitiye by a combination of lead and silver, was found to 
acquire, by long keeping, a lead or slate colour, wbicb increases to 
sucb a degree as migbt be supposed to render it useless. Yet, in 
tbis state, wben it is impressed witb a pbotograpbic image, tbe 
process of fixing witb byposulpbite of soda destroys tbis colour 
eompletely, leaving tbe ground as wbite as wben first prepared. 
Tbis fortuiiate restoration, bowever, does not take place wben tbe 
paper bas been hrowned as aboTe described. Some of tbe muriatic 
salts also are more apt to induce tbis discolouration tban otbers, 
especially tbose witb tbe eartby bases. 

It will be evident from tbese remarks tbat it is of tbe utmost 
importance to secure a paper wbicb sball be as cbemically pure as 

Sossible. Experience bas proved tbat recently-manufacturea paper 
oes not answer equally well witb tbat wbicb bas been made for a 
year or two. It bas been tbougbt by many tbat tbis was an un- 
founded statement, but it is not so ; and tne causes operating to 
tbe improvement of paper by age are evident. Tne organic 
matter of tbe size is liable to a spontaneous cbange : tbis goes on 
for a considerable time, but at lengtb tbe process becomes so 
eiceedingly slow tbat it may, for all practical purposes, be said 
yirtually to rest. Paper cbanges its colour by keepmg from tbis 
cause, and I bave found tbat sucb as I bave selected irom tbe sbop- 
wom stocks of stationers bas been generally superior to tbat 
wbicb bas been more recently manufia.ctured. 

Select, tberefore, paper of a uniform teiture, free from spots, 
and of equal transparency, cboosing tbe oldest ratber tban tbe 
newest varieties. 

Wbere tbe process is bigbly sensitive for wbicb tbe paper is 
desired, it is unportant to treat it in tbe foUowing manner: — 
Haying a sballow disb sufficiently large to receive tbe sbeets of 
paper witbout in any way crumpung tbem, it is to be filled witb 
yery clear, filtered water, to wbicb a sufficient quantity of nitric 
acid bas been added to make it sHgbtly sour to tbe taste. Takin^ 
a sbeet of paper, it sbould be laid on a porcelain slab, and sponged 
witb dean water on botb sides, after wbicb it sbould be placed in 
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the acidulated water, and allowed to remaiii in it for seyeral 
hours. Too maiij sheets slioidd not be placed in the vessel at 
the same time. Affcer a time they should be remoyed in mass, 
placed on the slab, and left for half an hour nnder ^ently Aowing 
water, — ^this removes all the acid, and aJl those metaSic and earthy 
matters which it has removed from the paper. After this it is to 
be dried, and it is then fit for photographic use. 
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CHAPTEE IV. 

ON THB GBITEEAL MOPES 0F MAITIPTTLATIOK ADOPTED IS THB PBE- 
PABATION OF SEKSITITB PAPEBS Al^D THE MOBDAKT BASBS. 

Thb obIy apparatuB reqiured by tlie photograpliic artist for tlie 
preparation of his papers, are, — some very soft sponge brushes and 
large camel-hair pencils, (no metal should be employed in mount* 
ing the bmshes, as it decomposes the silyer salts), a wide shallow 
vessel capable of receiving the sheet without Iblds, and a few 
smooth planed boards, sufficiently large to stretch the paper upon, 
and a porcelain slab, He mnst supply himsel^ with a few sheets 
of good tohite blotting paper, and several pieces of soft linen, or 
cotton cloth, a box of pms (the common tinned ones will answer, 
but, rf the eipense is not a consideration, those made of silver wire 
will do better), and a glass rodor two. 

The materials necessary to produce aU the varieties of sensitive 
paper which wiH be brought under consideration in this section 



1. Nitrate of Silver. The ciTstaIlized salt should, rf possible, 
always be procured. The fiisea nitrate, which is sold in cylin- 
drical sticks, is more Hable to contamination, and the paper in 
which each stick of two dra<}hms is wrapped being weighed with 
the silver, renders it less economieal. A preparation is sometimes 
sold for nitrate of silver, at from siipence to ninepence the ounce 
less than the ordinary price, which may induce the unwary to 
purchase it. This reduction of price is effected by fusing with the 
salt of silver a proportion of some cupreous salt, generally the 
nitrate. This fraud is readily detected by obsernng if the salt 
becomes moist on eiposure to the air, — a very small admixture of 
copper rendering the nitrate of silver deliquescent. The evils to 
the photographer are, want of sensibility upon erposure, and the 
perisnability (even in the dark) of the finished drawing. 

2. Munate of Soda (Common Salt). 

3. of Baryta. 



These Balt» have very 
remarkable coloriiic 
properties. 



4. of Strontia. 

6. ' of Ammonia. 

6. of Pero3ide of Iron. 

7. of Lime. 

8. Chlorateof Potash. 

9. Chloride of Soda (Labarraque'B disinfectmg Soda Liquid). 
10. Hydrochloric Acid (Spirits of Salts). 
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11. Solution of Chlorme in water. 

12. Phosphate of Soda. 

13. Hydrochloric Ether. 

14. Tartrate of Potash and Soda (Eochelle Salts). 

15. lodide of Potassiuiji (Hydriodate of Potash). 

16. Bromide of Potassium (Hydrohromate of Potash). 

17. Diacetate of Lead (Sugar of Lead). 

18. Spirits of Wine, 

19. Nitric Ether. 

20. Distilled Water, or Boiled Bain Water. 

All the aboye salts are necessary only for the purpose of giying 
a yariety of colour to the artist^s productions. Tms is a point of 
much interest, as the result of using these different materials as 
the mordant base determining the tone of the finished picture 
enables us to produce effects which are in accordance with the 
suWect which we desire to represent. 

To those who desire only to leam the rudiments of the art by 
the most simple means, nothing bejond the following solutiona 
are required as the chemical i^ents. 

1. Nitrate of S2ver, . 40 graiiis. 
Distilled Water . . 1 fluid ounce^ 

2. Common Salt ... 20 grains. 
"Water 4 fluid ounces. 

3. Hyposulphite of Soda, 1 ounce. 
Water halfapint. 

The easiest experiments will be made with a paper simply 
washed with solution No. 1, bj which we prepare what is called — 

a, NlTBATBD PaPEB. 

The most simple kind of photographic paper which is prepared 
is that washed with the nitrate of silyer only ; and for many pur* 
poses it answers remarkably well, particularly for copying l!ace or 
leathers ; and it has this adyantage oyer eyery other ^d, that it ia 
perfectly flxed by well soaking in warm water. 

The best.proportions in which this salt can be used are 60 graiiiB 
of it dissolyed in a fluid ounce of water. Care must be taken to 
apply it equally, with a quick but steady motion, oyer eyery 
part of the paper. It will be found the best practice to pin the 
sheet by its four comers, to one of the flat boards aboye mentioned, 
and then, holding it with the left hand a little inclined, to sweep 
the brush, fpom the upper outside comer, oyer the whole of the 
sheet, remoying it as seldom as possible. The lines in Agure 5 
will represent the manner in wUch the brush should be moyed 
^yer the paper, commeucing at a and ending at b, On no account 
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must tlie lineB be brushed across, nor must we 
attempt to coyer a spot which has not been 
wetted, by the application of fresh solntion to 
the place, as it mll, in darkening^ become a 
well-defined space of a different shade from 
the rest of the sheet. The only plan is, when 
a space has escaped our attention in the tirst 
washing, to go over the whole sheet with a 
more ddute solution. It is, indeed,.alway8 
the 8afest course to give the sheet two 
washings. 

The nitrated paper not being very sen- 6. 

6itive to luminous agency, it is desirable 
to increase its power. Tms may done to some extent by simple 
methods. 

Bj soaking the paper in a solution of isinglass or parchment 
Bize, or by rubbing it over with the white of egg, and drying it 
prior to the application of the sensitive wash, it will be founa to 
blacken much more readily, aud assume different tones of colour, 
which may be varied at the taste of the operator. 

By dissolying the nitrate of silver in common rectified spirits of 
wine, instead of water, we produce a tolerably sensitive nitrated 
paper, which darkens to a very beautiM chocolate brown; but 
this wash must not be used on any sheets prepared with isiaglasB, 
parchment, or albumen, as these substances are coagulated hj 
alcohol. 

The nitrate of BiLver is not su^&ciently sensible to change readily 
in dif^ed light ; conseguently it is uimt for use ia the camera 
obscura, and it is onhr iu strong sunshine that a copy of an engrav- 
ing can be taken with it. 

b, MuBiATED Papeb is formed by produciag a chloride of silver 
on the paper. This is done by washing the paper in the first 
place with the solution of muriate of soda, No. 2, and then, 
when the paper is dry, with the silver solution, No. 1, which it is 
sometimes necessaiy to apply twice. 

In this process, which reauires more care than may be at first 
oonceived, we often suffer from the annoyances which arise from 
the unequal texture of the paper, and also from the want of uni- 
formity in the distribution of the salts over the sur£ace. It will- 
not unfrequently be foimd that irregular patches, with sharply 
defined outlines, will appear on the paper, edubiting a much lower 
degree of sensibility tnan the other parts of the sheet. These 
patches have been attributed by Sir John Herschel and Mr. Talbot 
to " the assumption of definite and different chemical states of the 
Bilv6r within and without their area." A few experiments will 
proye this to be the cjtse. 
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Prepai^ a piece of the less sensitiye paper, with only one wasli 
of silyer, and whilst wet expose it to the sunshine ; in a few minutes 
it will eihibit the inAuence of light, hj becom- 
ing very irregularly darkened, assuming sueh 
an appearance as that given in fig. 6, the light 
part being a pale blue, and the shaded portions 
a deep brown. In pursuing our inquiry into 
the cause of this singularity, it will be found 
that over the light parts a pure chloride of 
silver, or a chloride with a slight excess of the 
muriate of soda, is diffii8ed ; but over the dark 
parts the chloride of silver is united with an 
excess of the nitrate of silver. Where the 
rates of imbibition are different, this defect 
must follow, as a natural consequence, in very 
many cases ; but it is found to occur frequently where we cannot 
detect any sufficient cause for the annoyance. Although we are 
acquainted with the proximate causes oi the diffi3rences produced, 
yet the ultimate ones are involved in doubt. It is a remarkable 
lact, that the same irregular patches are formed in the dark on 
papers which have been kept a long time. Sir John Herschel 
suggested, as a means of preventing these troublesome occurrences, 
that the saline wash used, should, prior to its application, be made 
to dissolve as much as possible of the chloride of silver, which it 
does to a considerable extent ; and that the last wash of the nitrate 
of silver should be diluted with an equal quantity of water, and 
applied twice, instead of in one appHcation. There can be no 
doubt but this evLl is almost entirely overcome by operating in 
this way, but it is unfortunate that the process is somewhat inju- 
rious to the sensibiUty of the paper. 

Whatever may be the process employed, the same kind of mani- 
pulation is demanded ; it is therefore exceedingly important that 
the first essays should be made in the most simple manner, and 
that to all difficulties attending the preparation of the paper. A 
few experiments of an easy character will be instructive, as point- 
ing out the modus operandi to the student. 

Experiment 1. — Dry nitrate of silver, fipee of organic matter, 
will not blacken by sunshine ; and, even when dissolved in perfectly 
pure distiUed water, it may be exposed for a long time to solar 
mAuence without undergoing any visible change. Add, however, 
to the solution the smallest appreciable auantity of any organic 
matter, and it will ahnost inmiediately begin to blacken. This is 
so certain, that nitrate of silver is the most sensitive test that we 
have for the presence of organic matter in solution. 

Esoperiment 2. — Place a stick of charcoal in pure water contain- 
ing nitrate of silver, and expose to sunshine. Under the radiant 
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inAuence, most beautiM crystals of silver will fonn around the 
charcoal, until all the metal is separated from the solution. "We 
here see that carbonacebus matter has the power, under the in- 
Auence of the solar rays, to effect the decomposition of the silyer 
salt. In the first example, we haye the metal precipitated as a 
black powder — oiide of silver ; in the last, it is revived as a pure 
white metal, the crystals being of eiceeding brilliancy. Thus we 
leam that the orgailic matter of the paper or the size is necessary 
to determine the change on which the photographic phenomena 
depend. 

Experiment 3. — Pour some of the solution of common saLt into 
the solution of nitrate of silver ; immediately, a very copious 
white precipitate takes place. Pour off the supematant liquor, and 
well wash it, by the dim light of a candle, with pure distilled water ; 
then expose it to daylight : it will change colour very slowly, pass- 
ing from white to grey. Drop a Httle nitrate of siiver upon the 
white precipitate, it will darken much more rapidly than before ; 
add a httle organic matter, and the change occurs still quicker ; 
and the degree of darkness which it eventually attains will be 
considerably deeper than before. 

In this experiment we prove that, although the white salt of 
Bilver changes colour alone, the addition of nitrate of silver and 
organic matter considerably quickens the operation : therefore, in 
preparing the papers, it is always necessary lor thenitrate of silver 
to be in excess. 

Experiment 4. — To determine the character of the change set up 
by sunsMne. — Solution No. 1 is nitric acid and oxide of silver dis- 
solved in water. Solution No. 2 is chlorine and sodium. These, when 
in solution, become hydrochloric (muriatic) acid, by the chlorine 
combining with the hydrogen of the water ; and soda, by the 
sodium absorbing the oxygen from the same fluid. When these 
solutions are mixed, a white precipitate — chloride ofsilver — &Jls. 
The chlorine of the common salt seizes the silver, and as this is 
nearly insoluble, it is precipitated ; the nitric acid combiues at the 
same time with the soda, and this remains in solution. The chlo- 
ride of silver beiug carefully washed, is placed in very pure distiUed 
water, to which a miuute portion of organic matter has been 
added^ and then exposed to sunshine. Afber it has darkened, 
remove the water, and it will be found to contain chlorine ; by 
adding some nitrate of silver, we shall obtaiii a fresh precipitate, 
and we may thus determine exactly the amount of decomposition 
which has taken place. 

In the j^rocess, the strong affimty existing has been broken up. 
Metallic silver, iu a state of very fine division, is produced ; and 
the chlorine set free dissolves in the water, from which we can pre- 
dpitate it by sihrer, and conse^uently readily ascertain its quaiitity^ 
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Basperiment 5.— Haying aJlowed a mirture of chloride and nitrate 
of Bilver with a small portion of organic matter to blacken, hj 
expo8ure for some hours to sunBhine, add some ammonia to the 
dark powder in a test tube. It will be found that ammonia will not 
dissolye it. This proves that it is not an oiide of silver, for if oiide 
of silver is put into ammonia it is immediatelv dissolved. Pour off 
the ammonia, and add some nitric add, a little diluted with water, 
and the silver dissolves immediatelj, with the formation of nitrous 
acid. This proves the Ĕwst of the conversion of the silver salts, in 
the process of darkening, into metallic 8ilver in a state of ^ery fine 
division. 

An attentive consideration of these results will serve to teach 
us the kind and character of the change which takes place. 
The silver salt is decomposed, and the gaseous element liberated 
either passes off, or is absorbed bj the paper, and the metal forms 
the dark parts of the resulting picture. 

It is a very iDstructive practice to prepare small quantities of 
the solutions of salt and nitrate of sihrer of different strengths, 
and to cover slips of paper with them in different ways, and then 
to 6xpose them altogether to the same radiations. A cuiious 
variety in the degrees of sensibility, and in the intensity of colour, 
will be detected, showing the importance of a ^ery close attention 
to proportions, and also to the mode of manipulating. 

A Imowledge of these preliminarv but important points having 
been obtained, the preparation of the paper should be proceeded 
with ; and the following method is recommended. 

Taking some flat de«3 boards, perfectly clean, pin upon them, by 
their four comers, the paper to be prepared ; observing the two sides 
of the paper, and selecting that side to receive the preparation which 
presents the hardest and most uniTorm surface. Then, dipping 
one of the sponge brushes into the solution of munate of soda, a 
Bufficient quantity is taken up by it to moisten the surface of the 
paper without any hard rubbing ; and this is to be applied with great 
regularity. The papers being "salted," are allowed to dry. A 
great number of these may be prepared at a time, and kept in a 
portfolio for use. To render these sensitive, the papers being 
pinned on the boards, or careAilly laid upon folcls of white blotting 
paper, are to be washed over witn the mtrate of silver, applied by 
means of a camel-hair pencil, observing the instructions previously 
given as to the method of moviQg the brush upon the paper. 
After the first wash is applied, the paper is to be dried, and tnen 
subjected to a second application oi the silver solution. Thus 
^repared, it wiil be sufficiently sensiti^e for all purposes of copying 
j application. The second wash is applied lor the purpose of 
ensurmg an excess of the nitrate of Bilver in combination, or more 
properly speaking, muBed with the chloride. Mr. Oooper, with a 
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view to the production of an Timfonn paper, reconrmends tliat it 

be soaked for a considerable length of tune in the saline wash, and 

after it is dried, that the sheet 

should, by an assistant, be 

dipped into the silyer solu- 

tion ; while the operator 

moves over its surfiw5e a glass 

rod held in two bent pieces 

of glass, as in %. 7; the 

object of which is to remove 

the smaJl air-bubbles that 7. 

form on the surface of the 

Eaper, and protect it from the action of the fluid. This process, 
owever well it may answer in preparing paper for copying engrav- 
ings, YnW, yield paper not sufficiently sensitive for camera purposes ; 
and it is objectionable on the score oi economy, as a larger quantiiT of 
the silver solution is reauired to decompose the common salt than 
in the process describei 

Papers prepared with the muriate of soda have been more ex- 
tensiyely used than any others for positive pictures, owine to the 
ease with which this material is always to be procured ; and lor most 
piirposes it answers as well as any other, but it does not produce 
the most sensitive photographic groimd. 

Muriate of strontia, used in the proportion of thirty-five grains 
to two oimces of water, with a silver solution of one hundred 
grains to the ounce, the metaUic wash being applied twice, as 
before directed, forms a beautiM and very Bensitive paper. Mu- 
riate of baryta, in similar proportions, produces a paper as much 
like it as possible, with this difference, that the barytic paper 
always assumes a peculiar richness of colour. The colorific action 
of the barytic salts will become the subject of our remarks by 
andby. 

It may not be entirely useless, or uninteresting, to state the 
more stnking peculiarities of a few of the mordant washes, on the 
study of wmdi depends the possibihty of our ever producing 
photographs in their natural colours, — a problem of the highest 
mterest. It will be found that nearly every variety of paper ex- 
posed to the fuU action of the solar beams will pass through 
yarious shades of brown, and become at last of a deep olive colour 2 
it must therefore be understood that the process of darkening is in 
all cases stopped short of this point. 

In order to prevent unnecessary divisions in the subject, under 
this head will also be embraced a few other solutions, which are 
analogous to the muriates. It should be understood that, unless 
the contrary is distinctly stated, the proportion of 8ilver to be used 
is as above recommendeafor use with the salts of strontia and baryta. 
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MiiriAte or i.tee. — 'Not particularly seiiBitiye, dee^niiig to a brick- 
red in Aill simBhine, but is less liable to cbaiige m the fiziiig pro- 
cesses than abnost any other preparation. 

Mariate or PotMh is scarcelj in any respect different fi*om the 
muriate of soda. The nitrate of potash, howeyer, which is formed 
in the paper, is less liable to be affected bj a hmnid atmosphere 
than the nitrate of soda. 

Mnriate or Ammonia, uBcd in tho proportion of two scruples to 
four ounces of water, and the silyer solution in the proportion of 
siity grains of the nitrate to one ounce of water, lorms a yery 
beautiSil paper, equalling in sensibility the best kind prepared 
with the muriate of soda, at nearly one-half its expense. It 
darkens to a fine chocolate brown. 

Mwriate or iron. — ^A solution of this salt appears in the first instance 
to answer remarkably well ; but, unfortuiiately, the pictures formed 
perish slowly, howeyer carefully guarded firom the inAuence of 
Bght. 

cuorate or Potaak. — Mr. Coopor recommends a solution of this 
saLt, and a siLyer wash of sirty grains to the ounce of water, as 
capable of forming a good paper. Some of the specimens pre- 
pared with it are of eiceediug beauty, the ground being of a yery 
pretty blue, or rather lilac ; but these papers cannot be used where 
any considerable degree of sensitiyeness is desired, 

Mariatic Acid. — A slightlj addulated solution of this acid pro- 
duces a yery tolerable paper, but it is eitremely difficult to hit 
the best proportions for use. If too weak, the paper fiuls in sen- 
sibility, and a slight increase occasions a yery injurious action on 
the paper, raising the pile like a down oyer the sheet. This kind 
of paper loses its sensitiyeness with great rapidity : in about six or 
seyen days, howeyer careAilly kept, it is scarcel^ susceptible to 
luminous inAuence. By washing the paper, affcer it is prepared, in 
pure water, it keeps much better ; but, aiter being waahed, light 
changes it to a rather disagreeable brick-red, prior to which the 
colour in general is a fine brown. 

Dr. Schafhaeutl has proposed the use of the muriatic acid in a 
different way, to be noticed in a future chapter, and certainly his 
process has some adyantages : when it is carefully attended to, the 
Iiability to spots or patches appears to be less tnan in any of the 
ordinary methods, and a yery sensitiye paper results, but it wiU 
not keep. 

A«neoas soiatioii or cuoriae giycs riso to a papcr possessing in 
an eminent degree the merits of that prepared with muriatic 
acid, and it has the adyantage of retaimng its sensibility muck 
longer. 

Mattom or CUorldeo or Hae aad Soda. — ^Either of theso SolutioHS 

may be nsed indiscriminately, proyided the strength of the silyer 
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Bolution is sucli as to employ all the chlorine they liave in 
their combination. They give rise to pictures having a deep red 
ground. 

Hydrochiorio Etiier. — ^Whcn thc nitrate of siLver is dissolved in 
this ether, and applied without any preparation to the paper, it 
does not at first pi;ove very 8ensitive to hght ; but, after a little 
exposure, the darkening process goes on with some rapidity, and 
at length passes into a deep brown, verging on a black. It is 
certainly preferable to the simple solution of the nitrate in water, 
but in no respect equal to the chlorides. 

It is necessary now to direct attention to the effects of organi<; 
matter in accelerating the blackening process. Sir John Herschel, 
whose researches in this branch of science are marked with his 
usual care, has given particular attention to this matter. As it is 
impossible to convey the valuable iiiformation that Sir John has 
published, more conciselj than in his own language, I shall take 
the liberty of eitracting rather freely £pom his memoir, published 
in the Plmosophical Tiwnsactions. 

" A great many e^^eriments were made by precipitating organic 
liauids, both vegetable and auimal, with solutions of lead ; as also, 
aner adding alum, with alkaline solutions. Both alumina and 
oxide of lead are well known to have an affiiiit j to manj of these 
fugitive organic compounds which camiot be concentrated by evar 
poration without injury, — ^an affinity siifficient to carry them down 
m combination, when precipitated, either as hydrates or as ii^soluble 
salts. Such precipitates, when collected, were applied, in the state 
of cream, on paper, and when drv were washed with the nitrate. 
It was here that the first prommentlj successM result was ob- 
tained. The precipitate thrown down m)m a liquid of this descrip- 
tion by lead, was found to give a far higher degree of sensitiveness 
than any I had before obtamed, receiving an equal depth of impres- 
sion, when eiposed, in comparison with mere nitrateapaper, in less 
than a fifbh of the time ; and, moreover, acquirrQg a beautiM 
ruddy brown tint, abnost amounting to crimson, with a peculiarly 
rich and velvety effect. Alumina, sinularly precipitated £rom the 
same liquid, gave no such result. Struck by this difference, which 
manifestly referred itself to the precipitate, it now occurred to me 
to omit the organic matter (whose necessiiy I had never before 
thought of questioning), and to operate with an alkaline precipi- 
tant on a mere aqueous solution oi nitrate of lead, soas to produce 
simpljr a hjdrate of that metal. The result was iiistructive. A 
cream of this hydrate being applied and dried, acquired, when 
washed with nitrate of silver, a considerable increase of sensitive- 
ness over what the nitrate alone would have given, though less 
than in the experiment where orgamzed matter was present. The 
rich crimson hue also acquii^d in that case under the inAuence of 
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light, was not now produced. Two peculiarities of action were 
thus brought into view ; the one, tliat of the oiide of lead as a 
mordant (if we may use a term borrowed firom the art of dyeing), 
the other, that of organic matter as a colori£c agent. 

'^Paper washed with acetate of lead was impregnated with 
yarious insoluble salts of that metal, such as the sulphate, phos- 
phate, muriate, hydriodate, borate, oicalate, and others, by washing 
with their appropriate neutral salts, and when dry, applying the 
nitrate of silver as usual. The resiilts, however, were m no way 
stnking, as regards sensitiveness, in anjr case but in that of the 
muriatic applications. In all cases where such applications were 
used, a paper was produced infinitely more sensitive than any I 
had at that time made. And I majr here observe, that in this 
respect the muriate of strontia appeared to have decided advan- 
tage." 

It would be tedious and useless to mention aU the combinations 
of alkaline and earthy muriates which have been devised to vary 
the effect, or increase the sensitiyeness, of the silver preparations ; 
the verj considerable differences produced through the inAuence 
of these salts will afford peculiarly interesting results to any 
inquirer, and lumish him with a curious coUection of photographic 
specimens. As a general nile, the solutions of the muriate, and 
indeed all other salts, and of the siLver washes, should be made in 
the combining proportions of the material used. With a scale of 
chemical equivalents at hand, the photographic experimentalist 
need not err, taJdng care that a slight excess of pure nitrate of sil- 
ver prevails. 

The salts of iodine, bromine, and Auorine, have been extensively 
employed, but as these form the basis of paa*ticular processes, any 
account of the operation of them is reserved until these become 
the subject of consideration. 
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The most simple metliod of obtaiiiing siin-pictures, is tliat of 
placing the objects to be copied on apiece of prepared paper, press- 
ing tbem close by a piece of glass, and exposing the arrangement 
to sunshine : all the parts exposed darken, while those covered are 
protected from change, the resulting picture being tohite upon a 
dark ground, 

It should be here stated, once for aJl, that such pictures, how* 
Boever obtained, are called negatwe photographs ; and those which 
have their lights and shadows correct as in nature— dark upon a 
light ground, are pontwe photographs, The firontispiece to this 
volimie represents such a negative image, and the poeitite impression 
resultingfrom it. The mode of effectiiig this is, having by fixing, 
given permanence to the negative picture, it is placed, fiace down, 
on another piece of sensitive paper, when all the parts which are 
white on the first, admitting bght freely, cause a dark impression 
to be made on the second, and the resulting image is correct in its 
lights and shadows, and also as it regards right and lefk. 

!Por the multiplication of photographic diawings, it is necessary 
to be provided with a frame and glass, the most convenient size for 
which is something larger than a single leaf of quarto post writing 
paper. The glass must be of such thickness as to resist some 
considerable pressure, and it should be selected as colourless as 
possible, great care being taken to avoid such as have a tint of 
yeUow or red, these colours preventing the permeation of the most 
etiicient rays. !Figures 8 and 9 represent the frame; the one 
showing it in front, as in taking a copy of leave8, and the other 
the back, with its piece of stout tinned iron, which presses on a 
cushion, securing the close contact of the paper with every part of 
the object to be copied, and its brass bar, which, when pressed into 
angular apertures m the sides of the frame, give8 tiie required 
pressure to the paper. 

Having placed the frame face downwards, careftdly lay out on 
the glass the object to be copied, on which place the photogra^hic 
paper very smoothly. Ha^ing covered this with the cushion, 
wmch may be either of Aannel or velvet, fix the metal back, and 
adjuBt it by the bar, until every part of the object and paper are in 
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the closest contact. The £raine miglit, for yeir particular pur- 
poses, be rendered more complete, by haying the back adjusted 
with binding screws ; but, for all ordinarj uses, the bar answers 
every purpose. 





In arranging botanical specimens, the under surfSELce of the leayes 
should be next the glass, their upper and smooth surliEice in contact 
with the paper. Although yery beautiM copies may be taken of 
dried specimens, they bear no comparison with those fi*om fresh- 
gathered leayes or recently collected plants, of which, with the 
most delicate gradations of shades, the neryes of the leayes, and 
the down clothing the stems, are eihibited with incomparable 
fidelity. In the eyent of the plant haying anj thick roots or buds, 
it will be best to diyide them with a sharp mife, for the purpose 
of equa1izing the thickness in all parts, and ensuring close contact. 

Engrayings are to be placed with their faces to the prepared 
side of the paper, and laid yerjr smoothly on the glass, and^then 
with the cushion and back pressedintothe closest contact possible ; 
the least difference in the contact, bypermitting dispersion, occasions 
a doudiness and want of sharpness in the photograph. Of course, 
a copy of anything taken by means of the rays which haye passed 
through it, must present ail the defects as well as all the beauties 
of the article, whateyer it may be. A photographic copy of an 
engraying giyes us, besides the lines of the engraying, all the 
imperfections of the paper : this renders it necessary that those 
engrayings should be selected which are on tolerably perfect paper. 
K the preseryation of the engraying is not a matter of much 
moment, by washing it oyer the back with a yamish of Ganada 
balsam and spirits of turpentine, it is rendered highly transparent, 
and, of course, the resulting impression is much improyed. Gare 
must, howeyer, be taken to use the yamish yery thm, that it may 
not impart any yellow tinge to the paper. An eiposure of a few 
minutes only is sufficient to produce strong and MthM copies 
during sunshine; but in diffused daylight a longer period is 
necessary. 
The oopying £rame is an indispensable reguisite to the photoi- 
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graplier ; it is used for copying all small objects by transmission, 
and multiplying the original pictures from Nature. It is, indeed, 
tbe printing-press of tbe artist. Some prefer two plates of stout 
plate-glass pressed very closely together with clamps and screws ; 
but, as the intention is to bring the object to be copied and the sensi- 
tive paper into the closest possible contact, numerous mechanical 
contrivances will suggest themselves for this purpose. 

With the copying-frame a great number of experiments should 
be made before there is any attempt at using the camera obscura. 

The Camera Obscura, or Darkened Chamber, was the invention 
of Baptista Porta, of Padua. Its principle wiU be best understood 
hj the very simple experiment of darkening a room by closing the 
window-shutters and boring a small hole in them. if a piece of 
paper is held at a little distance £rom this hole, the figures ot 
eitemal objects will be seen delineated upon it ; and, by puttiog a 
small lens over the hole, they are rendered much more evident, 
irom the condensation of the rays by the spherical glass. 




If, instead of a darkened room, we substitute a darkened box 
(Pig. 10) the same effect will be seen to result. Suppose, in the 
first place, the box to be without the lens, the rays would pass 
from the extemal arrow in nearly right lines through the opening, 
and form an image corresponding in size on the back of the dark 
box. The lens, as shown, re^raiicts the rays, and a smaller but 
a more perfectly defined image is the result. 

As in the pnenomena of vision, so in the camera obscura, the 
image is produced by the radiations proceeding from the extemal 
object ; and as these radiations progress from various parts, more or 
less illuminated, so are the high lights, the middle tints and 
shadows, most beautifully preserved in the spectral image. The- 
colours, also, beiag in the first instance the effect of some physical 
modification of the primary cause, are repeated under the same 
inAuence; and the Qefinition, the colour, and 8oft gradation of 
Hght and shadow, are so perfect, that few more beautiftil optical 
eSects can be produced than those of the camera obscura. 

Now as every ray of light produciag the eoloured image ia 

D 
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accompanied by the cheinical principle actinism, and as this is 
regulated in action by the luminous intenaity of the rays, the most 
luminous (yellow) producing the least chemical effect, which 
increases with the diminishing illuminating power of the radiating 
source, we have the impression made of every gradation according 
to the colour of the object we would copy. 

Eor the practice of photography with such success as approaches 
the perfection of the art, an instrument of the utmost refiiiement is 
necessary ; but the leamer may content himself with a very simple 
and inexpensive form of apparatus. Many of my earliest, and 
these were by no means my worst experiments, were made with a 
camera constructed from a cigar-box ; a hole being pierced in one 
end of it, and fitted with a lens, the photographic paper being 
pinned upon a stiff piece of card-board the size of the box, and 
placed in the focus of the lens. It is necessary that the box be 
painted on the inside with a mixture of lamp-black and stiff size, 
to pre^ent" the reAection of the dispersed light. Fig. 11 gives this 

arrangement; a being the 

lens through which the 

image falls upon the paper 

fixed on the moveable board 

at d, this being necessarily 

moveable, since, according 

to the distance of the object 

from a, so will be the focal 

distance from the lens pro- 

ducing the best image. 

In the ordinary cameras used by artists for sketching, a mirror is 

introduced, which throws the image on a semitransparent table. 

rig. 12 is a section of one form of such an instrument : a d repre- 

sents the box, in one end 
of which is fixed the lens 
b. The lenticular image 
falls on the mirror c, placed 
at such an angle that it is 
reAected on the plate of 
ground-glass d, ^ is a 
screen to prevent the 
overpowering inAuence of 
daylight, which would ren- 
der the picture ahnost in- 
12. , visible. This form of the 

apparatus, though very interesting as a philosophical toy, and ex- 
tremely useful to the artist, is by no means fitted for photographic 
purposes. The radiations from external objects suffer considerable 
oiminution of chemical power in penetrating the lens, and the 
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reAection froin tlie mirror so £Eur reduces its intensitj, that its action 
on photographic agents is slow. To obviate the objection of the 
reAected image, it is only necessary to place the photographic paper 
in the place of the mirror, bat not in an angular position. 

Eig. 13 represents the photographic camera oi a conunon, con- 
yenient, and very econo- 
mical form. adiB the outer 
box, in which is fixed the 
lens b, and e 'c another box 
sliding within it, at the 
inner end of which is placed 
the prepared paper d : by 
sliding this box forth and 
back, we are enabled to 
adjust the paper to the correct focus of the lens, the image being 
obserred through a small hole at e. 

A great Tanety of these instruments haye been introduced to 
the notice of students of the art, many of them so unnecessarily 








13. 




14. 16. 

expensive that they are beyond the reach of the humble amateur. 
It is conceived that a few examples of mechaoical contrivances by 
which the instrument is rendered portable, and in 
all respects convenient, will not be out of plaee in 
this treatise. Eigure 14 represents one box sliding 
within the other for the purpose of adjusting the 
focus, the lens being fitted into a brass tube, 
which screws into the front of the camera. The 
woodcut (Fig. 15) is but one box, the lens being 
fitted into one brass tube sliding in another, like a 
telescope tube, the moveable part being adjusted 
by a screw and rack. The mouth of the tube is 
contracted, byyhich any adventitious radiations are 
obstructed, and a brass shade is adjusted to close 
the opening if required ; the jjaper is placed in a case 
fitted with a glass front, as in Pig. 16, and a shutter, by which it is 
protected from the light until the moment it is required to throw 
the image upon it. 

In the former edition of this work, a form of camera was described, 



16. 
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which possesses many adyantages ; and eyen a^ber jears' practice 
with yarious instruments, few liave been altogether more successfiiL 
It is, therefore, here described in the language I employed 
inl841:— 

A photographic camera should possess, according to Sir John 
Herschel, " the three gualities ofaflatfieldy a sharp/octia at great 
inclinations of the tnmuil ray, and a perfect achromaticity.^^ There 
can be no doubt but these quaMcations are yery essential, — ^the 
two first particularlj are indispensable, and there is but one objec- 
tion to the latter. We can only produce perfect achromaticity by 
a combination of gksses, and experiments proye that by increasing 
the thickness of titie object-glass, and the nymber of reAecting and 
refracting surfaces, we interrupt a considerable portion of Kght, 
and consequently weaken the action on the photographic material, 
whateyer it may be ; but our opticians haye succeeded to a great 
eitent in oyercoming this difficulty. We may, to a considerable 
extent, get rid of flie defects arising from chromatic dispersion, 
without haying recourse to a combination of glasses of different re- 
fr«*cting powers. I haye long used myself, and constructed for others, 
acamera obscura, which appears to answer remarkably well, with a 
non-achromatic lens. It is but right I should acknowledge that I 
am indebted to the suggestions of Dr. Wollaston for part of my 
lenticular arrangement, (Pig. 17 a) represents the aperture of tho 
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17. 

lens ; 1 1', a boz sliding into an outer case, hh'\ k k,& third di- 
yision, containing a ground glass at the back, and a door which cau 
be raised or lowered by the screw ^, the whole fitting into tho 
frame h h\ 

IHgure 18 is a section of the camera. a is a lens of a periscOT>ic 
form, whose radii of curyature are in the proportion of 2 to 1. Thia 
meniscus is placed with its conyex surface towards the plane of 
representation, and with its concayity towards the object. 

The aperture of the lens itself is niade large, but the pencil o£ 
rays admitted is limited by a diaphragm, or stop, constructed as in. 
the figure at 5, between it and the plane ot representation, at 
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about one-tenth of the focal length from the lens* By this arrange- 
ment objects are represented with considerable distinctness oyer 




every part of the field, but little difference being obseryable between 

the edges and the centre. e is the plate of ground glass at the 

back, which serves to adjust the focus by, and 

also to lay the photographic paper on, when 

we desire to copy any object ; d, a door to 

shut off the light from the paper or plate 

until the moment we desire to expose it to 

luminous agency, Pigure 19 represents this 

screen or door more perfectly, in the act of 

falling ; e is a door at the back, through 

which the picture formed on the opaque glass 

is eiamined ; /, a pio, keeping the door, d, in 

its place. 

The followingfigures (Pigs. 20, 21, 22) 4*0- 
present a more perfect arrangement, and, at the same time, one 
which is not essentially eipensiye. Its conveniences are those of 
folding, and thus packing into a very small compass, for the con- 
yenience of travellers. 




With the camera obscura properly arranged, and the copying 
frame, the photographic student who confines his attention to the 
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processes on paper has nearly all lie requires. Eor the convenience 

of adjnsting the instrument to diferent heights, and to di^Terent 

angles of elevation, tripod 
stands are convenient, but 
not altogether indispensable. 
They are made in several 
ways; the two fi^^ures, 23 
and 24, representing those 
which appear best adapted 
to the use of the traveller. 
The arrangement of com- 
22. pound legs shown in rig. 23 

ensures ^ater steadiness than the other ; but the range of move- 

ment in Eig. 24 gives it some advantages. 





Beyond these things, a few dishes, such as are represented in 
rig. 25, A A, and a frame upon which a photograph can be placed 
for the purpose of being washed, are the only things required 
for the practice of this branch of photography. 



25. 
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Thb power of destroyine the susceptibilily of a photograpliic agent 
to the fiirther action of ught, when the picture is completed by its 
ioAuence, is absolutely necessary for the perfection of the art. 
Yarious plans haye been suggested for accomplishing this, which 
have been attended with very diSerent results ; few, u any, of the 
materials used producing the required effect, and, at the same 
time, leaving the picture unimpaired. The hyposuljphite of soda 
is decidedly supenor to every other fixiQg matenal ; but it will be 
iaterestiug to name a few other preparations, which may be used 
with advantage in some instances. 

The pictures formed on papers prepared with the nitrate of . 
silver only, may be rendered permanent by washing them in very 
pure water. The water must be quite free from any muriates, as 
these salts attack the picture with considerable energy, and soon 
destroy it, by conyertiug the darkened silver into a cUoride, which 
changes upon exposure. 

The great point to be aimed at in fixing any of the sun-pictures 
is the removal of all that portion of the preparation, whatever it 
may be, which has not undergone change, without disturbing 
those parts which have been altered in the slightest degree by 
the chemical radiations. When a picture has been obtaiued upon 
paper prepared with the nitrate oi silver, or the ammonio-nitrate 
of silver, the best mode of proceeding is to wash it first with warm 
rain water, and then with a diluted solution of ammonia : if the 
ammonia is too strong, it dissolves the oxide of silver, which in 
these processes is formed in the fainter parts of the picture, and 
thus obliterates the more delicate portions. Herschel remarks — 
" If the paper be prepared with the simple nitrate, the water must 
be distillea, since the smallest quantity of any muriatic ssli present 
attacks the picture impressed on such paper with singular energy, 
and speedily obhterates it, unless very dark. A solution contaJa- 
ing only a thousandth part of its weight of common salt suffices to 
e^Tect this iu a few minutes in a picture of considerable strength." 

Photographs on the muriated papers are not, however, so easily 
fixed. Well soakiog these in water dissolves out the excess of 
nitrate of silver, and thus the sensibilLty is somewhat diminished ; 
indeed, they may be considered as half fixed, and may in this 
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state be kept for any conyenient opportimi"^ of completing the 
operation. 

Muiiate of soda (common salt) was recommehded by Mr. Talbot 
88 a fixiDg material, but it seldom is periectly successM ; as a 
cbeap and easy metbod, it may be occasionally adopted, wben the 
picture to be preserved i» not of any particular conse^uence. 

It may appear strange to many tnat tbe same material wbicli ia 
used to give sensitiveness to tbe paper sbould be applied to destroy 
it. This may be easily eiylained : m tlie first instance, it assist» 
in tbe formation of the chloride of silver ; in the other, it dissokes 
out a large portion of that salt firom the paper, the chloride being 
soluble iu a strong solution of muriate of soda. When common 
salt is used, the solution of it should be tolerably strong. The 
picture being Srst washed in water, is to be placed ia the brine, 
and allowed to remain in it for some little time ; then, beiug taken 
out, is to be well washed in water, and slowly dried. If the brine 
is used in a saturated state, the white parts of the photograph are 
changed to a pale blue — a tiat which is not, ia some eases, at ail 
unpleasant. 

I have in my possession some pictures which have been prepared 
more than eight years, which were then fixed with a strong brine, 
and subsequently washed with warm water. They have become 
slightly blue ia the white portions, but otherwise they are very 
permanent ; and they have lost but little of their original character. 

The chloride of sifver being soluble iu solution of ammonia and 
some of its salts, they have been recommended for fiiing photo- 
graphs. The ammonia, however, attacks the oxide, which fonns 
the darkened parts, so rapidly, that there is great risk of its destroy- 
ing the picture, or, at least, of impairing it considerably. It matters 
not whether the liquid ammonia or its carbonate be used, but it 
must be a very diluted solution. The only photographs on which 
I have used it with any success are those prepared with the phos- 
phate of Bilver ; and to these it imparts a red tinge, which is iatal 
to their use for transfers. 

The ferrocyanate of potash, or, as it is more commonly caUed, 
the prussiate of potash, converts the chloride into a cyanide of 
silver, which is not susceptible of change by light ; consequently 
this cheap salt has been employed as a fixing agent, but, most un-^ 
fortunately, photographs which have been subjected to this prepara» 
tion are slomy, but surely, obliterated in the dark. 

The iodide of silver, which is readily formed by washing the photo* 
graph with a solution of the iodide of potassium, is scarcely sen- 
sitive to light ; and this salt, used in the proportions of five or six 
grains to four or five ounces of water, answers tolerably well where 
transfers are not required. It tinges the white Ughts of the pie- 
ture of a pale yellow, — a colour which is extremely active in absorb- 
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ing the clieinical rays of liglit, and is therefore qmte inapplicable 
wnere any copies of the original photograph are reqiiired ; and, in 
describing the hydriodated photographs, other objections will be 
noticed. 

Of all the fixing agents, the hyposidphite of soda is decidedly 
the best. This was first pointed out by Sir John Herschel, who 
also recommended that it shoidd be used warm in some cases : yet 
it was afterwards included in Mr. Eoi Talbot's patent claim* 

Hyposulphite of soda is manufactured very cheaply, or it can be 
prepared by the chemical amateur in the followiDg manner : — 

Eorm, in the first instance, a solution of caustic soda, by dis- 
solving a pound of soda in a quart of boiling water, and mixing it, 
while hot, with half a pound of fresh bumt lime, slaked with ano- 
ther quart of boihng water. The mixed solution is to be carefuUy 
covered from the air imtil cold. The clear liquor is then to be 
poured off, and made to dissolve, by boiHng in an earthen ves8el 
as much sulphur as possible. The deep yeUow solution formed is 
to be decanted oS into a deep vessel, and a current of sulphurous 
acid gas passed through it untiL it becomes quite colourless. This 
is very easily done by misiag, in a retort with a long beak, some 
liaseed oil and sulphuric acid. On applying a little heat, the sul- 
phurous acid gas is given off in great abundance. By plunging 
the beak to the bottom of the vessel, it passes through, and is 
rapidly absorbed by the solution. If it is desired to crystallize the 
hyposulphite, the nuid should not be aUowed to become quite free 
oi colour. Whilst stiU a Httle yeUow, it should be Altered and 
evaporated, in a porcelain or earthen vessel, over a quick fire, to 
the consistence of a syrup. The Hquid thus evaporated is mixed 
with half its volume oi alcohol, and weU shaken. The alcohol takes 
up aU the sulphuret, and Aoats above ; the lower solution is leffc to 
cool imder the alcohoHc one. 

The hyposulphite of soda must be preserved in weU-stopperedglass 
bottles, and never be exposed to any bright Hght. It is best to 
keep it in smaU bottles, as the action of the oxygen of the atmo^ 
sphere has a tendency to form a sulphate,and precipitate the sulphur. 

To use the hyposulphite of soda with effect, there are several 
precautions necessary. In the first place, aU the free nitrate of 
sUver must be dissolved out of the paper by weU washiug ; the 
photograph is then to be dried, and, bemg spread on a plane sur- 
lace, is to be washed over on both sides with a saturated solution 
of the hyposulphite of soda. The picture must then be washed, 
by aUowmg a smaU stream of water to flow over it, at the same 
time dabbing it with a piece of soft sponge, untU the water passes 
off perfectly tasteless. This operation should be repeated twice, 
or, m particular cases, even three times. The hyposulphite of soda 
has the property of dissolving a large quantity of Beveral of the 
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salts of silTer, but particularly of the chloride, with whicli it com- 
bines, forming a triple salt of an exceedingly sweet taste. Thia 
salt is liable to spontaneous decomposition, accompanied witb se- 
paration of SLlver in tbe state of smphuret : hence the necessit j of 
freeing the paper, by washiug, of every trace of it, the sulphuret of 
Bilver being oi a dirty brown. It might appear that the use of 
warm water would more effectua]ly cleanse the paper ; so fer from 
it, it occasions the immediate formation of the sulphuret of silver. 

Some operators prefer leaviQg the picture in a bath of the hypo- 
Bulphite of soda for some time, and then removing the salt by 
simple immersion in water, frequently changing it. The advan- 
tages of this appear to be, that the surtace of the paper is not dis* 
turbed by any rubbing action or by the mechanical action of water 
AowiDg over the surface. Eor fixing the calotype pictures, Mr. 
Cundell, to whom we are much indebted for improvements in thia 
particular process, recommends the foUowing mode of manipula- 
tion: — 

The picture, or as many of them as there may be, is to be soaked 
in warm water, but not warmerthan may be bome by the iinger ; 
this water is to be changed once or trnce, andthe pictures are then 
to be well drained, and either dried altogether, or pressed in cleaii 
and dry blotting paper, to prepare them to imbibe a solutionof the 
hyposulphite oi soda, which may be made by dissolving an ounce 
01 that salt in a quart of water. Having poured a little of the 
solution into a flat dish, the pictures are to be introduced one by 
one ; daylight will not now injure them : let them soak for two op 
three minutes, or even longer, if strongly printed, tuming and 
moving them occasionaUy . The remaining imreduced salts of silver 
are thus thoroughly removed by soaking in water and pressing in 
clean blotting paper altemately ; but if time can be allowed, soak- 
ing in water alone will have the effect in twelve or twenty-four 
hours, according to the thickness of the paper. It is essennal to 
the success of the fixing process, that the paper be in the first place 
thoroughly penetrated by the hyposulphite, and the sensitive mattep 
dissolved ; and next, that the hyposulphite compoimds be effectually 
removed. Unless these salts are completely washed out, they 
induce a destmctive change upon the picture, they become opaque 
in the tissue of the paper, and unfit it for the operation of Deiog 
copied. 

Being desirous, not merely of describing all those processes which 
have passed into common use, but those even which have been sug- 
gested merely upon the strength of a few experiments, where these 
appear probable to lead to any improved practice, under any cir- 
cimistances, in the art, the following process of Eeuben PhiUips ia 
introduced. 

Mr. PhiUips found that the solvent power of any menstmum 



Digitized by VjOOQ lC 



OK rmnsrG thb photogbaphic pictuees. 43 

was mcreased by voltaic action. He therefore employed electrodes 
the size of the photographic picture to be fixed, and placing upon 
the under one a Aannel wetted with the solyent — either common 
salt, ammonia, or hyposulphite of soda — ^he placed the impressed 
paper, wetted with the same solution, on it, andlaid anotherwetted 
nannel upon it, covering the whole with the other electrode. Con- 
nection beiag made with a tolerably active battery, the metaUic 
salt is rapid^T removed to one pole, and thus the fiiing process 
rendered comparatively short and easy, where a voltaic battery is at 
command. 

The hyposidphite of soda has been used for aJmost every photo- 
graphic process, from the facility it affords for removing the silver 
salts. The following is the process of Gustave le G^ray, of Paris, 
which is valuable as being the directions of one who has pro- 
duced most beautiful pictures : but it does not differ in any impor^ 
tant particulars from the processes already given : — 

"Make in a bottle the following solution: — Filtered water, 
about a pint and a half ; hyposulphite of soda, about three ounces ; 
cover the bottom of a dish with this, and plimge in your negative 
proof, taking care to avoid air-bubbles : this dissolves the bromo- 
chloro-iodide of silver, but does not attack the gallo-nitrate of silver, 
which forms the blacks. 

" Never put more than one proof at a time in the bath ; but you 
may use it for several proofs one after the other. 

" If you examine the proof as a transparency after it has re- 
mained some time in the bath, you may be tempted to think it is 
lost, as rn some places spots mll appear from the iodide of silver 
not being completely taken away ; but if you wait until it is re- 
moved, which you will know by the disappearance of the yellow 
tint, you will be astonished at the whiteness and transparency of 
the paper, as well as at the beauty of the blacks in. the image. 

" It will require for this, to remain ra the bath from half an hour 
to three quarters ; you will then wash it in several waters, and 
leave it rn a basin of clear water for three quarters of an hour ; 
then let it dry spontaneously bv hanging it up ; the proof is then 
quite unalterable by light, as there remains nothing more in the 
paper than the gallo-nitrate of silver, which is black. 

" Fixing by means of the bromide of potassium is not so durable, 
because it does not remove any of the materials used in prepanng 
the paper. It may, nevertheless, be of great use rn taravelling, 
and wnen it is required to make severS proofs one after the 
other; because then you avoid touching the hyposulphite in 
preparing the negative paper, which spots at the least contact 
with it. 

** Tou may thus place the whole of your negative proofs together 
in this bath. 
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" Watep, a pint and three quarters ; bromide of potassium, 360 
grains 

" In taking the proof out of the bath, you must wash it in seyeral 
waters and dry it ; it should be kept ra the bath at least three 
quarters of an hour, but, if you leaye it in two or three hours, it 
will not iajure it." 

Such is M. le Graj^s statement, and so it is rendered by his 
English translator, Mr, Cousins; but I believe the quantity of 
the bromide of potassium to be by far too large, and that the pic- 
tures would sustain less injury by using a solution of one half the 
strength indicated. His process for tiTing the positiye pictures 
oontains some important hmts. 

" Dissolve in a bottle hyposidphite of soda, 1600 grains ; 
" Piltered water, nearly a quart. 
In another bottle dissolve 75 graias of nitrate of siLver in a wine- 
glass or two of water ; when well dissolved, you add to it saturated 
solution of chloride of sodium, until the white precipitate ceases to 
fall ; allow it to repose a short time, and then decant the clear li^uor, 
and gather the precipitate of chloride of silver, which you dissolve 
in the other bottle of hyposulphite of soda ; by this means you 
obtain directly the black tints upon the picture. The older the 
hyposulphite of soda is, the better ; when it gets thick, you must 
add a firesh solution of hyposulphite alone, without the chloride of 
SLlver; the old containing an eicess, which it has taken from the 
proofs already immersed in it. You must not filter it to take away 
the deposit, but only let it repose in a large bottle, and decant the 
clear hquid for use, leaving the sediment to be rediflsolved by fresh 
solution. 

" By leaving the proofs a longer or shorter period in the bath, 
you can obtain all the tints from the red to the black, and clear 
yellow ; with a little practice, you will be sure to get the tint you 
desire. You must not leave a proof less than an hour in the bath 
for it to be 8ufficiently fixed, and it can remain three or four days 
to obtain the sepia and yellow. By heating the hyposulphite of 
soda I accelerate the operation ; but we must not then leave the 
proof for an instant to itself, as the rapidity of action is so great, 
that the picture might be completely effaced. 

" By addiag to the precedmg solution about one Auidounce of 
liauid ammonia, I obtaiu pretty bister tints, and very pure whites. 
The English paper is eiceediagly good for these tints. 

" I obtain also fine velvet-like tints by putting the photograph 
(when taken out of the hyposulphite of soda) upon a bath of a 
salt of gold, using 15 grains of the chlorine of gold to one pint and 
a half of distilled water. 

" Fine yellow tints are obtained by placrog the proof (if too 
vigorous) first in a bath of hyposulphite, and then in a bath com- 
posed of one pint and a half oi water, and one Auidounce and ahalf 

Digitized by VjOOQ lC 



OIS THISa THE PHOTOGEAPHIC PICTUEES. 45 

of hydrocliloric acid ; washing it perfectly in water. Liquidaminoiiiay 
employed in the same qiiaiitity as last mentioned, giyes remarkably 
fine tints. 

" When the proof is the colonr you desire, wash it in seyeral 
waters, and leave it two or three hours in a basin of water, until, 
touching it with the tongue, you perceive no sweet taste which 
indicates the presence of hyposulphite of silver ; then dry it by 
hanging it up, and it is finished. The bath may contain as many 
proofs as can be conveniently placed in it." 

The following fixing processes are rather more curious than 
useM : they were first indicated by Sir John Herschel, from whose 
memoir on the " Chemical Agency of the Eays of the Solar Spec- 
trum" I quote, 

" By far the most remarkable fixing process with which I am 
acqiuunted, however, consists in washing over the picture with a 
weak solution of corrosive sublimate^ and then laying it for a few 
moments in water. This at once and completely ohliterates the pic- 
ture, reducing it to the state of perfectly white paper, on which 
the nicest eiamination (if the process be perfectly eiecuted) can 
detect no trace, and in which it may be used for any other pur- 
pose, as drawing, writing, &c., being completely insensible to light. 
Keverthele8s, the picture, though invisible, is only dormant, and 
may be instantly revived in all its force by merely brushing it over 
with a solution of a neutral hyposulphite, after which, however, it 
remains as insensible as before to the action of lij?ht. And thus 
it may be succes8ively obliterated and revived as otten as we please. 
It hardly requires mention that the property in question fiiniishes 
a means of painting in mezzotinto (t. e., of commencing on black 
paper and working in the lights), as also a mode of secret writing, 
and a variety of similar appHcations. 

" There is a remark which ought not to be omitted in regard to 
this part of our subject — ^viz., that it makes a great diflference, in 
respect of the injury done to a photographic picture by the fixing 
process, whether that picture have been impressed by the long- 
continued action of a feeble light, or by the quick and vivid one of 
a bright sim. Even supposing the pictures originaUy of equal 
intensity, the half-tints are much less powerMly corroded or 
washed out in fixing in the latter case than in the former.' 
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OEDIKABY PHOTOaEAPHIC PBOCESSES ON PAPES OP THE EABLIEST 

TABIETT. 

It lias already been noticed that Wedgwood was certainly the first 
who made any attempts to use the sunbeam for delineating tbe 
objects through which it permeated. In 1802 he published an 
account of his process in the Joumal of the Eoyal Institution, 
under the following title, " An Accoimt of a Method of Copying 
Paintings upon Qla«s, and of making ProSles by the Agency of 
Light upon Nitrate of Silver; with Observations by H. Davv." 
'Prom this paper the following eitracts, containing the more im« 
portant indications, are made. 

"White paper, or white leather, moistened with solution of 
nitrate of silver, imdergoes no change when kept in a dark place, 
but, on being eiposed to the daylight, it speedily changes colour, 
and after passing through different shades of grey and brown, 
becomes at length nearly black. The alterations of colour take 
place more speedily in proportion as the light is more intense. In 
the direct beam of the sim, two or three minutes are sufficient to 
produce the ftill effect ; in the shade, several hours are required ; 
and light transmitted through different coloured glasses acts upon 
it with different degrees of intensity. Thus, it is foimd that red 
rays, or the common simbeams, passed through red glass, have very 
little action upon it ; yellow and green are more efficacious ; but 
blue and violet light produce the most decided and poweriul 
effects. 

" When the shadow of any figure is thrown upon the prepared 
8urface, the part concealed by it remains white, and the other parts 
speedily become dark. Por copying paintings on glass, the solu- 
tion should be applied on leather ; and m this case it is more readily 
acted on than when paper is used. After the colour has been once 
fixed on the leather or paper, it cannot be removed bv the applica- 
tion of water, or water and soap, and it is in a high degree perma- 
nent. The copy of a parDting or the profile, immediately after 
being taken, must be kept in an obscure place ; it may, indeed, be 
examined in the shade, but in this case the exposure should be 
only for a few minutes ; by the light of candles or lamps, as com- 
monly employed, it is not sensibly affected. No attempts that 
have been made to prevent the uncoloured parts of the copy or 
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profile from being acted upon by ligbt, have as yet been successM. 
They have been covered by a thin coating of fiiie vamish, but this 
has not destroyed their susceptibilil^ of becoming coloured ; and 
even after repeated washings, sufficient of the active part of the 
saline matter will still adhere to the white parts of the leather or 
paper to cause them to become dark when exposed to the rays of 
the sun. Besides the applications of this method of copyiug that 
have just been mentioned, there are many others ; and it mll be 
useful for making delineations of alL such objects as are possessed 
of a terture partly opaque and partly transparent. The woody 
fibres of leaves, and the wings of insects, may be pretty accurately 
represented by means of it, and in this case it is only necessary to 
cause the direct solar light to pass through them, and to receive 
the shadows upon leather. 

" The images formed by means of a camera obscura have been 
found to be too feint to produce, in any moderate time, an e^Tect 
upon the nitrate of silver. To copy these images was the first 
object of Mr. Wedgwood in his researches on the subject ; and for 
this purpose he firat used nitrate of silver, which was mentioned 
to him by a friend as a substance very sensible to the iuAuence of 
Hght ; but aU his numerous experiments as to their primary end 
proved unsuccessfiil. In foUowiQg these processes, I have lound 
that the images of smaU objects, produced oy meaus of the solar 
microscope, may be copied without difficulty on prepared paper. 
This wiU probably be a useftd appHcation of the method : that it 
may be employed successfrdly, nowever, it is necessary that the 
paper be placed at but a small distance from the lens. (Davy.) 

" In comparing the effects produced by Hght upon munate of 
8ilver with those produced upon the nitrate, it seemed evident that 
the muriate was the most susceptible, and both were more readUy 
acted upon when moist than when dry — a fact long ago known. 
Even in the twiUght, the colour of the moist muriate of sUver, 
spread upon paper, slowly changed from white to faint violet; 
though, under simUar circumstances, no immediate alteration was 
produced upon the nitrate. 

" Nothing but a method of preventing the unshaded parts of the 
deUneations from beiug coloured by eiposure to the day is wanting 
to render this process as useful as it is elegant.^' 

In 1839, Mr. Yox Talbot published the first account of his 
Photoyenic experiments. This term wasjintroduced by this gen- 
tleman : and his experiments canaot be better described than in 
his own words. 

ciiioride of suTer. — " In order to make what may be caUed ordi- 
nary photogenic paper, I select, in the first place, paper of a good 
firm quality and smooth surface. I do not know that any answera 
better than superfine writing paper. I dip it iuto a weak solution 
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of common salt, aiid wipe it dry, by which the salt is miiformly 
distributed throughout its substance. I then sprea^d a solution of 
nitrate of silver on one sur&ce only, and dry it at the fire. The 
solution should not be saturated, but six or eight times diluted 
with water. When dry, the paper is fit for use. 

^ I have found by eiperiment that there is a certain proportion 
between the quantity of salt and that of the solution oi silyep 
which answers best, and gives the maximum effect. Kthe strength 
of the salt is augmented beyond this point, the effect diminishes, 
and, in certain cases, becomes eiceedingly small. 

** This paper, if properly made, is verT useful for all photogenic 
purposes. Por example, nothing can be more perfect than the 
images it gives of leaves and Aowers, especially witn a summer sun, 
— the light, passing through the leave8, delineates every ramificar 
tion of their nerves. 

" Now, suppose we take a sheet thus prepared, and wash it with 
a saturated solution of salt, and then dry it. We shaU find (espe- 
cially if the paper is kept some weeks before the trial is made) 
that its sensibility is greatlj dimuiished, and, in some cases, seems 
quite eitinct. But if it is again washed with a liberal quantity of 
the solution of silver, it becomes again sensible to light, and even 
more so than it was at Srst. In this way, by altemately washiag 
the paper with salt and silver, and dtying it between times, I have 
succeeded in increasing its sensibility to the degree that is requi- 
site for receiving the images of the camera obscura. 

" In conducting this operation, it will be found that the results 
are sometimes more and sometimes less satisfactory, in consequence 
of small and accidental variations in the proportions employed. It 
happens sometimes that the chloride of silver is disposed to darken 
of itself without any exposure to light : this shows that the attempt 
to give it sensibility has been carried too fiEtr. The object is to 
approach to this condition as near as possible without reacking it, 
so that the substance may be in a state ready to yield to the 
slightest extraneous force, such as the feeble impact of the violet 
rays when much attenuated. B[aving, therefore, prepared a num- 
ber of sheets of paper with chemical proportions slightly different 
from one another, let a piece be cut n*om each, and, having been 
duly marked or numbered, let them be placed, side by side, in a 
very weak diffiised light for a quarter of an hour. Then, if any 
one of them, as frequently happens, exhibit8 a marked advantage 
over its competitors, I select the paper which bears the corre- 
spondiag number to be placed in the camera obscura." 

The increased sensitiveness given to paper by altemate ablutions 
of saline and argentine washes — ^the striking differences of effeet 
produced by accidental variations of the proportions in which the 
chemical iDgredients are applied — and the spontaneous change 
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which takes place, even in tlie dark, on the more sensitiye varietie» 
' of the paper, are all subjects of great interest, which demand 
fiirfcher investigation, and which, S followed out, promise some 
most important explanations of chemical phenomena at present 
involved in imcertainty, particularly those which appear to show 
the inAuence of time — an element not sufficiently taken iata 
iujcount — ^in overcoming the weaker afl&nities. Eew fields of re- 
search promise a greater measure of reward than these ; already 
the art of making sun pictures has led to many very important 
physical disco^eries, but most of the phenomena are yet involved 
in obscurity. 

The proportions in which the muriate of soda has been used are 
eiceedingly various ; in general, the solution has been made too 
strong ; but several chemists have recommended washes that are a» 
much too weak. For different uses, solution of various qualitiea 
should be employed. It will be foimd well in practice to keep 
papers of three orders of 8ensitiveness prepared ; tlie proportion» 
of salt and silver for each being as follows : — 

Sermtwe Paper/or the Camera Obseura. 

Muriate of soda, thirty graihs to an oimce of water» 
Nitrate of silver, one hundred and twenty grains to an ounce or 
distilled water. 

The paper is first soaked in the saline solution, and aft;er being 
careAilly wiped with linen, or pressed between folds Qf blotting- 
paper and dried, it is to be washed twice with the solution of 
silver, dtying it by a warm fire between each washing. This paper 
is very liable to become brown in the dark. Although images may 
be obtained in the camera on this paper by about half an hour'8. 
expo8ure, they are never very distinct, and may be regarded s» 
rather curious than useful. 

Less Sensitwe Paper /or copies o/ 'Engramngs — Botanical or Ento- 
mological specimens, 

Muriate of soda, twenty-five grains to an ounce of water. 
Nitrate of silver, ninety grains to an ounce of distilled water. 
Applied 88 above directed» 

Common Sensitive Paper,/or Copying Lace-work, Peatkers, Pattems 
o/ Watchrwork, ^c. 

Muriate of soda, tweniy grains to an ounce of water. 
iNitrate of 8ilver siity grains to an ounce of distilled water. 

AppHed as above directed. 
This paper keeps tolerably well, and, if carefully prepared, may 
always be depended upon for darkening equally. 
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The combinations of organic bases witb lead and the argentine 
salts haye been abeady described in Chapter IV. 

iodid« of suTer. — This salt was employed veiy early by Talbot, 
Herschel, and others. It enters as the principal agent into Mr. 
Talbot'8 calotype paper ; but a description of this process is re- 
seryed for a separate chapter. Paper is washed with a solution of 
the iodide of potassium, and then with nitrate of silyer. Bj 
this means, papers may be prepared which are exquisitely sensi- 
tive to luminous inAuence, provided the right proportions are 
hit ; but, at the same time, nothing can be more insensible to the 
same agency than the pure iodide of silver. A singular diffe- 
rence in precipitates to all appearance the same, led to the 
belief that more than one definite compound of iodine and 8ilver 
eiisted ; but it is now proved that pure iodide of silver will not 
change colour in the sunsmne, and that the quantity of nitrate of 
silver in excess regulates the decree of sensibility. Eiperiment 
has proved that the blackening oi one variety of lodidated paper, 
and the preservation of another, depends on the simple admixture 
of a very minute excess of the nitrate of silver. The papers pre- 
pared with the iodide of silver have all the peculiarities of those 
prepared with the chloride, and although, in some instances, they 
seem to exhibit a much higher order of sensitiveness, they cannot 
be recommended for general purposes with that confidence which 
experience has given to the chloride. It may, however, be pro- 
per to state the best proportions in which the iodidated papers 
can be prepared, and the most approved method of applying the 
solutions. 

The finest kind of paper being chosen, it should be pinned by its 
four comers to a board, and carefully washed over with a solution of 
six grains of the nitrate of silver to half an oimce of water ; when 
this is dry, it is to be washed with a solution of iodide of potassium, 
five grains in the same quantity of water, and dried by, but at some 
little distance fix>m, the fire ; then, some short period before the 
paper is requiped for use, it must be agaia washed with the SLlver 
solution, and auickly dried, with the same precaution as before. 
If this paper is warmed too much in drying, it changes from its 
delicate primrose colour to a bright pink or a rosy brown, which, 
although still 8ensitive, is not so much so as the parts which are 
not 80 altered. The pecuHar property of this salt to change thus 
readily by calorific inAuence, and some other very remarkable 
effects produced on already darkened paper when washed with a 
hydriodic salt, and eiposed to artificial heat, or the pure calorific 
rays of the spectrum, which will be hereafter noticed, appears to 
promise a process of drawing of a new and pecidiar character. 
Opening as this does a wide range of highly interesting and most 
important experiments, it is to be hoped some one may pursue the 
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suljject, and endeavoiir to establisli tlie peculiar phenomena which 
present themselves on some scientific basis. 

K iodide of silver is precipitated hj mixing together solutions of 
iodide of potassium and nitarate of silver in a concentrated state, 
a heavy yellow powder falls, which will scarcely change in colour 
by an exposure of many days to sunshine. But if the solutions 
are infinitely diluted, so that on mixing they only become milky, 
and the Ught powder which occasions the opacity falls but slowly to 
the bottom oi the vessel, it will be fomid tnat it is sensitive to the 
weakest solar radiations. There does not appear to be any chemical 
difference between the iodides thus obtained ; but there are some 
remarkable physical peculiarities, and it is believed that attention 
to these will be foimd eventuaLly to be of the utmost importance. 

Bromide of suTer. — In mauy of the works on chemistry, it is 
stated that the chloride is the most sensitive to light of aU the 
salts of silver ; and, when they are exposed in a perfectly formed 
and pure state to solar inAuence, it will be found that this is 
nearly correct. Modem disco^ery has, however, shown that these 
salts may exist in peculiar conditions, in which the afBnities are so 
delicately balanced as to be disturbed by the faintest gleam ; ai^d 
it is singular that, as it regards the chloride, iodide, and bromide 
of silver, when in this condition, the order of sensibOity is reversed, 

and the most decided action is evident on the bromide before the 

eye can detect any change in the chloride. 

The slight admtional expense of the bromides is not worthy 

consideration, particularly as their use may be confined to papers 

for the camera obscura, the pictures on which are of course of 

the negative character, and the positive photographs can be 

formed by transfer on the chloridated papers of a highly sensitive 

kind. 

It wiU be found that the bromide and iodide are much alike 

in the singular want of sensibility which they sometimes exhibit 

under the circumstances already alluded 

to, which are not easy of explanation. 
If a paper first washed with a solution 

of nitrate of silver has bromide of potas- 

sium apphed to it in difierent proportions, 

say 20 grains, 15 grains, and 10 grains 

each, in two drachms of water, and, when 

diy, be again washed over with the silver 

solution, it wiU be found, unless, as is 

occasionaUy the case, some organic com- 

bination interferes, that the order of sen- 

sitiveness will begin with the weakest 26. 

solution, the strongest being the least inAuenced by light. The 

different degrees of darkness induced are fairly represented in the 
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mapgin. As the clifferent bromides give to photographic paper 
yarieties which much resemble those ennmerated under the munates, 
I have thought it unnecessary to give an account of any of them. 
The paper prepared with the bromide of potassium is the kind I 
haTe adopted, after having tried upwards of two hundred combi- 
nations of snver with the other bromides. 

To prepare a highly sensitive paper of this kind, select some 
sheets of very superior glazed post, and wash it on one side only 
with bromide of potassium — foriy graias to one ounce of distilled 
water, over which, when dry, pass a solution of one hundred grains 
of nitrate of silver in the same quantity of water. The paper must 
be dried as quickly as possible without eiposing it to too much 
heat ; then again washed with the silver solution, and, when dry, 
G«rĕftdly preserved for use. 

It wm be perceived that I adopt a slightly different manipulation 
from that recommended by Mr. Talbot. Instead of washing the 
paper with the solution of silver first, and applying the bromide 
or the muriate over this, and then the 8ilver wash again, I use the 
alkaHne salt first, and apply the metaUic washes one on the other. 
I have been induced to this from observing that the photographic 
preparation penetrates less deeply into the paper than when laid 
on as originally prescribed, and, consequently, the sensibOity of it 
is iucreased. It will be found that an addition of about one-twelfth 
of spirits of wiae to the solution of silver will much iucrease the 
blaekness of the paper when solarised ; and I thiak we may safely 
say that the sensibiUty is also improved by it, — at aU events it is not 
impaired. 

M. Biot has expressed his opinion, that it is not possible to find 
any substauce more sensiti^e to light than the bromide of SLlver : 
this is true to a certaia extent, but iu combination with de- 
oxidiziQg agents, other preparations will be named which have a 
decided superiority over the pure bromide of sLlver. 

piaoHde of suTer. — Tho use of this salt appcars to have been first 
si^gested by Sip John Herschel ; it forms the basis of a process 
by the author, to be described iu the chapter on Special Processes. 
It has lately been claimed as a new photographic agent by the 
French, but the date of publication determiaes this question m the 
author'8 favour. 

Phospiwte Qt suTor. — Dr. Pyfe appears to have been the first to 
suggest the use of the phosphate of silver as a photographic ma- 
terial, but I am obliged to confess it has not, in my hands, proved 
anything like so successful as, from Dr. Fyfe's description, it was 
inhis own. Indeed, he himself observes, in speaking of its use in 
the camera obscura : — " Though representations may be got in this 
way, yet, so far as I have foimd, they have not the minute distinct- 
neas of those got by the method already mentioned («. e. by appli* 
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cation ). Owing to the uiterference of tlie lens, the light does not 
act nearly so powerfiLLly on tlie paper, as when it has to permeate 
merely a frame of glass.'* 

For all practical purposes, the method wliich Dr. !Pyfe has given 
of preparing these papers is, perhaps, the best : — " The paper is 
first soaked in the phosphate of soda and then dried, afber which 
the nitrate is spread over one side by a brush ; the paper again 
dried, and affcerwards again put through the salt, by which any 
exces8 of silver is converted to phosphate. As thus prepared, it 
acquires a yellow tinge, which becomes black by exposure to light," 
It will be evident from these directions, that what was formerly 
said about the necessity of having the nitrate of silver in excess, is 
here, according to Dr. -Pyfe, objectionable. It certaiiily does not 
appear to be so essential in this preparation, that anything but 
pure phosphate of silver should be used, yet I cannot help fancying 
that a slight advantage is gained, even here, by aUowing a uttle 
exces8 of nitrate. Dr. iVfe has given a process for applying the 
phosphate of silver, mixeQ as a paint, on metal, glass, or paper. It, 
however, requires the skiU of an artist to produce an even surface, 
and imless a uniform ground is given, the picture is deformed by 
waving lines of different shiades. A method of precipitating 
argentine salts on smooth surface8 will be given in the following 
pages, by which means the most uniform face is procured, and 
many beautiful effects produced» 

Papera prepared wltb otker Salts of SUTer. — With tho eXCeption of 

the carbonate, tartrate, acetate, citrate, oxalate, and one or two 
others, the salts of SLlver, besides those already described, do not 
appear to be sensibly inAuenced by light. Many have been men- 
tioned by authors as absolutely insensible to its inAuence ; but 
recent experiments have produced modifications of these salts, 
which are delicately sensitive to the solar ray, Amongst others, 
the chromate has been named, and certainly it has not yet been 
rendered 8ensitive to an exposure of some hours to daiylight ; but 
one experunent of mine has proved, that the solar beam will, in a 
few days, produce a fine revival of metallic silver from its chromate ; 
and another experiment with it has the most pleasing result of 
bringing within the range of probabilities the production of photo- 
graphic pictures in their natiiral colours. 

Eesearches having this object in view led to the discovery of the 
chromatype ; but this beautiful salt has not yet been applied 
directly as the photographic agent, In the present state ojF our 
knowledge, we cannot venture to affixm that any salt of silver, or, 
indeed, of any of the other metals, e^ists, having an absolute in- 
sensibOity to light, or in which the required unstable eauilibrium 
may not be induced, so that the sim's beam might change the 
character of its combuiations. I am, indeed, convinced that uo 
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body in nature is entirely uninAuenced by the action of tlie sim's 
rays. Papers washed with either of the alkaline carbonates, and 
then with a solution of nitrate of silyer, resemble in their character 
those prepared with the muriates, but are not darkened so readily. 
The tartrate of silver possesses some very ertraordinary pecu- 
liarities. Papers may be prepared, either by spreading the tartrate 
at once over the sur&ce, or better, by soaking the paper in a solu- 
tion of Eochelle salt (the tartrate of potash and soda), and then 
applying two washes of the solution of nitrate of silver. The 
fest acSon of light is very feeble, but there gradually comes 
on a stronger discolouration, which eventually proceeds with 
rapidity, and at length blackens to an eitent beyond aJmost every 
other paper. This discolouration m&j be wonderfully accelerated 
by washmg over the tartrated paper with a very dilute solution of 
the hydriodate of potash, during the process oi darkeidng. It is 
not easy to use this when copying anything, but there are cases in 
which the ertreme degree of darkness which this preparation 
acquires renders it valuable. The acetate of SLlver comports itselT 
in the same manner as the tartrate. The citrate, oxalate, &c. are 
only iuteresting as forming part of the series of argentine prepara> 
tions which ex&bit decisive changes when exposea to light. The 
methods of rendering them available will be simciently understood 
from the foregoing details, and it would only be an unnecess 
waste of wor<b to give any more particular directions as it reg 
them. 

Notwithstanding the extraordinary degree of sensibility which 
has been given to paper and to the metallic nlates by the indus- 
trious experiments oi chemists, I am convincea that we may hope 
to obtain agents of far higher natural sensibility than those we 
now possess ; and I look with much aicriety to some of the com- 
binations of organic radicals with metallic bases. The fulminates 
and the ethyle compounds present a very promisiog line of ia- 
quiry. Mr. John Towson, of Devonport, who pursued, conjoiatiy 
with myseli^ a most extensive series of researches on photographic 
agents, was endeavouring to form a solution of sUver, in which the 
efements should be so delicately balanced as to be overtumed by 
the action of the ^Euntest light. To do this, he dis8olved some 
very pure Bilver ia nitric acid, to which spirits of wine was added 
somewhat suddenly in proportions equal to the acid used, and the 
precipitation of the &lmiiiate prevented by a quick e£^ion of cold 
water, sufficient to bring the speciSc gravity of the solution to 
1*17, aad to this a few &ops of anunonia were added. Pieces of 
bank post paper dipped in this solution became, the instant they 
were presented to the declining light of an autumnal evening, a 
beautiful black haviag a purple tinge. This effect did not seem 
to com^ on gradually, but, aa by a sudden impulse, at once. Both 
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this gentleman and myselT Jiave often endeavoured to repeat this, 
but in no one instance have either of us sueceeded in produeing 
anything nearly so sensitive. It should be stated, that the solu- 
tion prepared in the evening had become, by the following mom- 
ing, only ordinarily sensitive, and that papers prepared with it 
were deliquescent and bad, In repeating any modincation of this 
expenment, the greatest care should be taken, as explosions of 
considerable violence are otherwise likely to occur. 

Another series of experiments on the fulniinates of 8ilver have 
produced very pleasing photographic results, but I am not enabled 
to specify any particuiar method of preparing them, which may be 
certain of reproducing the results to which I allude. Nothing 
can be more capricious than they are : the same salt darkening 
rapidly to-day, which wiU to-morrow appear to be absolutely in- 
sensible to radiation, and which will again, in a few days, recover 
its sensitiveness, to lose it as speedily as before. 

The beautiful researches of Professor Frankland, of Owen'8 
College, Manchester, however, most satisiactorily prove that a great 
many of the metals will combine with organic radicals in the sun- 
fihine which will not so combine in darkness. 
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CHAPTEE VIIL 

ON THE PBODUOTIOBr 0F POSITITE PHOTOGEAPHS BT THB tTSB OP 
THB HTDEIODIC SALTS, 

A VEET short time affcer the publication of Mr. Talbot's processes, 
wbich I anxiously repeated with yarious modiScations, I discovered 
a singular property in the hydiiodate of potash of again whitening 
the paper darkened hj exposure, and also, that the bleaching pro- 
cess was very much accelerated by the inAuence of light. Early 
in the year 1839, Lassaigne, Mr. Talbot, Sn» John Herschel, and 
Dr. ]Pyfe, appear to have fallen on the same discovery. 

As this process, givnig by one operation pictures with their 
Ughts correct, is of much interest, I gave it for a very considerable 
time my undiTided attention. The most ertraordinary character 
of the hydriodic salts is, that a very slight difference in the strength 
of the solutions, in the composition of the photographic paper, or 
in the character of the incident light, produces totally opposite 
effects ; in one case the paper is rapidly whitened, in the other a 
deep blackness is produced ahnost as rapidly. . Sometimes these 
opposing actions are in e^uilibrium, and then the paper continues 
for a long time perfectly insensible. 

The uncertainty attending the application of these salts, arising 
from the above cause, has greatly circumscribed their use as photo- 
graphic agents. However, I am inclined to hope these researches 
nave reduced to certainty their somewhat inconstant effects, and 
rendered this method oi producing photographs one of the most 
easy, as it is the most beautiPiil. That the various positions I wish 
to establish may be completely understood, and to ensure the same 
results in other hands, it will be necessary to enter into a somewhat 
detailed account of the various kinds oi paper used, and to give 
tolerably ftill directions for successAilly using them, either in the 
camera, or for drawings by application, — ^to eiamine attentively 
the effects of different organic and inorganic preparations on the 
paper, and to analyse the inAuence of the different rays upon it. 

These particulars will be copied chieAy from my paper " On the 
IJse of the Hydriodic Salts as Photographic Agents," pubHshed in. 
the London and Edinburgh Philosophical Magazine for September 
and October, 1840, to which wiU be added the results of my expe- 
rience since that time. 

The variable teiture of the finest kinds of paper occasioning irre- 
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gularities of imbibition is a constant sonrce of annoyance, deform- 
ing the drawings with dark patches, which are very difficult to 
remove ; consequently my first endeavoitrs were directed to the 
formation of a siirface on which the photographic preparations 
might be spread with perfect miiformity. 

A varieiy of sizes were used with very imcertam results. Nearly 
all the animal glutens appear to possess a colorific property, whicn 
may render them available in many of the negative processes ; but 
they all seem to protect the darkened silver from the action of the 
hydriodic solutions. The gums are acted on by the nitrate of silver, 
and browned, independent of light, which browning considerably 
mars the effect of the finished picture. It is a singular fact, that 
the tragacanth and aca«ia gums render the drawings much less per- 
manent, I therefore foimd it necessary for general practice to 
abandon the use of all sizes, except sucn as enter into the com- 
position of the paper in the manufacture. It occurred to me that 
it might be possible to saturate the paper with a metallic solution, 
which should be of itself entirely iminAuenced by light, on which 
the silver coating might be spread without suffering any material 
chemical change. The results being curious, and illustrative of 
some of the peculiarities of the hydriodic salts, it will be interesting 
to study a few of them. 

sniphato and Muriate of iron. — These salts, wheu uscd in small 
proportions, appeared to overcome many of the first difficulties, but 
all the drawings on papers thus prepared faded out in the dark. If, 
afber these photographs have faded entirely out, they are soaked 
for a short time in a solution of the ^errocyanate oi potash, and 
then are exposed to the light, the picture is revived, but with re- 
versed lights and shadows. 

Acetate and Mitrate of i<ead. — Thcse salts have been much used by 
Sir John Herschel, both in the negative and positive processes, 
and, it appears, with considerable success. I found a tolerably 
good residt when I used a saturated solution ; but papers thus 
prepared required a stronger light than other kinds. When I 
used weaker solutions, the drawings were covered with black 
patches. On these a little further explanation is required. When 
the strong solution has been used, the hydriodic acid which has 
not been expended iri formingthe iodide of silver — ^which forms the 
lights of the picture — goes to form the iodide of lead. This iodide 
is soluble in boiling water, and is easily removed from the paper. 
When the weaker solution of lead has been used, iustead of the 
formation of an iodide, the hydriodate exerts one of its peculiar 
fimctions in producing an oxide of the metal. 

in uriate and M itrate of copper. — Thesc salts, in any quantities, ren- 
der the action of the hydriodates very quick; and, when used in 
moderate proportions, they appeared to promise at first much 
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assistance in qmckemng tlie process. I have obtaiiied, with papers 
into the preparation of which nitrate of copper has entered, perfect 
camera views in ten nunutes ; but experience has proved theirinap- 
plicability, the edges of the parts in shadow bemg destroyed by 
chemical action. 

chioridea of ooid imd piatiiram act similarly to each other. They 
remain inactive imtil the picture is formed, then a rapid oxidation 
of these metals takes place, and all the bright parts of the picture 
are darkened. 

An extensive variety of preparations, metaUic and non-metallic, 
were used with like eSects, and I am convinced that the only 
plan of obtaining a perfectly equal surface, without impairing 
the sensitivene8s of the paper, is carefiil manipulation with the 
ordinary muriates and silver solutions. 

By attention to the following directions, simple iu their character, 
but arrived at by a long series of inquiries, any one may prepare 
photographic papers on which the hydriodic solutions shall act 
with pertect unitormity : — 

Soak the paper for a few minutes iu a muriated wash, removiQg 
with a soft brush any air-bubbles which may form on it. The 
superAuous moisture must be wiped off with very clean cotton 
cloths, and the papers dried at common temperatures. When dry, 
the paper must be pinned out on a board, and the silver solution 
spread over it boldly but lightly, with a very soft sponge brush. It 
is to be inatantly exposed to sunshine, and, if practicable, carried 
into the open air, as the more speedily evaporation proceeds, the 
less does the SLlver penetrate the paper, andthe more delicate it is. 
The first surCswje is very irregular, being as before described, and 
represented ia fig. 2. As soon as the surface appears dry, the 
Bilver solution must be again applied as before, and the exposure 
repeated. It must now be exposed imtil a fine chocolate-brown 
colour is produced equally on aJl parts of the surface, and then, 
until required for use, be careftilly preserved from the further in- 
Auence of light. K the paper is to be kept long, the darkening 
must not be allowed to proceed so &r as when it is to be speedily 
made use of. 

In darkening these papers, the greatest possible attention must 
be paid to the quantity of light to which they are submitted, e^ery 
thing depending on the rapidity of the blackening process. The 
moming sun should be chosen, for the reasons before stated. A per- 
fectly cloudless sky is of great advantage. The injurious conse- 
quence of a cloud obscuring the sim during the lcut darkening pro^ 
cess, is the formation of a surface which has the appearance of 
being washed with a dirty brush. This is with difficulty removed 
by the hydriodates, and the resulting pictures want that cleameBs 
which couAtitutes their beauty. Papers darkened by the di&sed 



Digitized by VjOOQ lC 



BT THE rSE 0F THB HTDEIODIC SALTS. 59 

light of a cloudy day, are scarcely, if at all, acted on by these salts. 
Great care must be taken to prevent the silver solution from flow- 
ing over the edges of the paper, as thereby an extra quantity of 
darkened silver is formed on both sides, which requires a long- 
continued action of the hydriodates and light to bleach. 

The kind of paper on which the silver is spread is an object of 
much importance. A paper known to stationers as satin post, 
double-glazed, bearing the mark of J. Whatman, Turkey MiU, is 
decidedly superior to every other kind I have tried. The dark 
specks which abound in some sorts of paper must be avoided, and 
the spots made by flies very carefully guarded against. These are 
of small consequence during the darkening process, but when the 
hydriodic wash is applied, they form centres of chemical action, and 
the bleaching process goes on around them, independently of light, 
deforming the drawing with small rings, which are continually ex- 
tending their diameters. 

The sahne washes may be considerably varied, and combined to 
an indeAnite extent, with a continued change of effect, which is 
singularly interesting. In their application we should be guided, 
as in the negative process, by theu» combining proportions. The 
following list of the salts wluch wiU give the best effects, selected 
from upwards of seven hundred combinations, wiU show the varieiy 
of colours produced. They are placed in the order of the sensi- 
tivenes8 they appear to mamtain, when used as nearly as possible 
under the same circumstances. 

Colour of Pictuie. 

MuBiATE 0F AMM0NiA....jRe£?, changing to hlack in the sunahine, 

CHLOErOE OP SODITJM'.... Ditto. ditto, 

MuBiATB OP STEONTiA....-4/ne hrown, 

MuBiATE 0F Babyta .,„A rtch hrown, inclining topurple, 

SoL. Chlobide op Lime Fery red, 

SoL. Chlobide op Soda A hrick red, 

loniDE OP PoTASSiUM....Fe//owwA hrown, 

\ hlue. 

Phosphate oe Soda Mouse colour, 

Tabtbate of Soda ..,„,. Dark hroum. 

TJbate of Soda Tellowish hroum, 

MuBiATE 0F Ibok Deep brown, which hlackens, 

Bbomide of Sodium Red browny of a peculiarly rich tint, 

The change mentioned in the colour of the Anished picture is 
that which arises fix>m a fresh exposure to the solar rays ; where no 
change is mentioned, it is too slight to be worth notice. This phe- 
nomenon wiU presently occupy our attention. 

When papers prepared with any of the above, eicept the phos- 
phatesy are soaked for a little time in water, and dried in the sun- 
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ehine, the picture produced, — it matters not what hydriodate is used, 
is rendered pecmiarly red, and does not change by re-exposure. 
By washing some oi the papers with weak solution of ammonia, 
this peculiarity is produced in a very striking manner. 

The soiutton of suTor. — ^Take of crystallized nitrate of silver 120 
grains, distilled water 12 fluid drachms ; when the salt is dissolyed, 
add of alcohol 4 fluid drachms, which renders the solution opaque ; 
after a few hours, a minute quantity of a dark powder, which 
appears to be an oxide of silyer, is deposited, and must be separated 
by the Alter. The addition of the alcohol to the solution was 
adopted from an obseryation I made of its influence in retarding 
the chemical action, which goes on in the shade, of the hydriodates 
on the salt of silyer. Its use is, therefore, to make the action 
depend more on luminous injluence, than would be the case without it. 

vitrio Etiier» — The swcet spirits of nitre not only checks the 
bleaching process in the shade, but acts with the hydriodic salts to 
exalt the oxidation of the silver, or increase the blackness of it. 
In copying lace or any fine linear object, it is a very valuable agent, 
but it is useless for any other purposes, as aU the Asiintly lighted 
parts are of the same tint. 

Hydrochiorio Etiier, used as the solvent of the silver, and applied 
without any^ sahne wash, has a similar property to the nitric ether ; 
but as it 18 readily acted on by faint Hght, it is of greater value. 
However, papers prepared with it must be used withm twenty-four 
hours, as after that they quickly lose their sensitiveness, and soon 
become nearly useless. 

To fix with any degree of certainty the strength of the solution 
of the hydriodic salts which will in aU cases produce the best 
cAects, appears to me impossible ; every variety of Hght to which 
it has been exposed to darken, reqidring a solution of difierent spe- 
cific gravity. 

Hydriodates or potMh mnd soda. — ^Thc former of thesc salts being 
more easily procured than any other of the hydriodates, is the one 
generally employed. The strength of the solution of these salts 
best adapted for the general kinds of paper, is thirty grains to an 
ounce 01 water. The followiiig results will exhibit the diSerent 
energies manifested by these solutions at several strengths, as tried 
on the same paper by the same light :— 

120 grains of the salt to an ounce of water took) , « Tninutes 
to whiten the paper ) 
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The otlier hydriodic salts correspond nearly witli these in their 
action ; a certain point of dilution being necessaiy with all. 

Hjdriodate of Ammonia, if used on unsized paper, has some advan- 
tage as to quickness over the salts either of potash or soda. This 
preparation is, however, so readily decomposed, that the size of the 
paper occasions a liberation of iodine, and the consequent forma- 
tion of yellow-brown spots. 

Hydriodate of iron. — This metaUic hydriodate acts with avidity on 
the darkened paper ; but even in the shade its chemical energy is 
too great, destroying the sharpness of outline, and impairing the 
middle tints of the drawing. It also renders the paper very yellow. 

Hydriodate of Mangranese answers remarkably well when it can be 
procured absolutely free of iron. When the manganesic solution 
contains iron, even in the smallest quantities, light and dark spots 
are formed over the picture, which give it a curious speckled 
appearance. 

Hydriodate of Baryta posscsses advantages over every other dmple 
hydriodic solution, both as regards quickness of action and the 
sharpness of outline. A solution mav, however, be made still su- 
perior to it, by combining a portion oi iron with it. Eorty grains 
of the hydriodate of baryta being dissolved in one ounce of distilled 
water, five grains of very pure sulphate of iron should be added to 
it and allowed to dissolve slowly. Sulphate of baryta is preci- 
pitated, which should be separated by filtration, when the solution 
is composed of hydriodate of baryta and iron. By now adding a 
drop or two of diluted sulphuric acid, more baryta is precipitated, 
and a portion of hydriodic acid set free. The solution must be 
allowed to stand until it is clear, and then carefully decanted off 
from the sediment, as filtering paper decomposes the acid, and free 
iodine is liberated. By this means we procure a photographic 
solution of verjr active character. It should be prepared in small 
quantities, as it suffers decomposition under the inAuences of the 
atmosphere and light. 

Hydriodic Acid, if uscd ou papcr which will not decompose its 
aqueous solution, which is rather difficult to find, acts very readily 
on the darkened silver. A portion of this acid free in any of the 
solutions, most materially quickens the action. From the barytic 
solution it is always easy to set free the required portion, by pre- 
cipitating the bajh^es by sulphuric acid. As the hydriodate of 
barytes is rarely kept by the retail chemist, it may be useful to 
give an easy methoa of preparing the solution of the required 
strength. 

Put into a Elorence flask one ounce of iodine, and cover it with 
one fluid ounce and a half of distilled water; to this add haLf a drachm 
of phosphorus cut into small pieces ; apply a very gentle heat until 
they unite, and the liquid becomes colourless ; then add another 
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fluid oimce and a lialf of water. It is now a solution of hydriodic 
acid and phosphoric acid. By adding carbonate of barytes to it, a 
phosphate of barytes is formed, which, being insoluble, falls to the 
Dottoin, whilst the soluble hydnodate of baiytes remains dissolyed. 
Make up the quantity of the solution to nine ounces with distilled 
water, and carefully preseire it in a green glass stoppered bottle. 

Por drawings by application, less care is requirea than for the 
camera obscura. Witn a yery sofb flat brush apply the hydriodic 
solution on both sides of tne prepared paper, until it appears 
equally absorbed ; place it in close contact with the object to be 
copied, and eipose it to sunshine. The expo8ure should contrnuo 
until the parts of the paper eiposed to uninterrupted light, which 
first change to a pale yellow, are seen to hroum a little. The ob- 
seirance of this sunple rule will be found of very great advantage 
in practice. Immersion for a short time in sofb water removes the 
brown hue, and renders the bright parts of the picture clearer than 
th^ would otherwise have been. 

Engravings to be copied by this process, — ^which they are most 
beaut&ully, — ^should be soaked in water and superimposed on the 
photographic papers, quite wet. K the paper is intended to be 
used in the camera, it is best to soak it in tne hydriodic solution 
untn a slight change is apparent, from chemical action on the 
silver ; it is then to be stretched on a slight frame of wood, which 
is made to fit the camera, and not allowed to touch in any part but 
at the edges ; placed in the dark chamber of the camera at the 
proper focus, and pointed to the object of which a copy is re^uired, 
which, with good sunshine, is eAected in about twenty mmutes, 
varying of course with the degree of sensibility manifested 
by the paper. K the wetted paper is placed upon anj^ porous 
body, it will be found, owing to the capiQary communication esta- 
blisned between different points, that the solution is removed from 
some parts to others, and diAerent states of sensitivene8s induced. 
Another advantage of the frame is, the paper being by the moisture 
rendered semi-transparent, the light penetrates and acts to a greater 
depth ; thus cutting out fine lines which would otherwise be lost. 
However, if the camera is large, there is an objection to the frame ; 
the solution is apt to gather into drops, and act intensely on small 
spots to the injury of the general effect. When using a large 
sheet, the safest course is to spread it out when wetted upon a 
piece of very clean toet glass, great care being taken that the paper 
and glass are in close contact. The picture is not formed so quickly 
when the glass is used, as when the paper is eitended on a frame, 
owing to the evaporation being slightly retarded. The additional 
time required — about one-sixth longer — ^is, however, in most cases, 
of Uttle consequence. 

The picture being formed by the influence of light, it is required, 
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to render it unchangeable hj any Airtlier action of the luminous 
Auid, not only that the hydriodic salt be entirely removed fram the 
paper, but that the iodide of silver which is formed be also dissolved 
out of the drawing. 

By well washing the drawing in warm water, the hydriodate ia 
removed, and the pictures thus prepared have been stated to be 
permanent ; and if they are kept in a portfolio, and only occar 
sionaJly exposed, they are really so : for I shall show presently, 
that they have the property of bein^ restored in the dark^ to the 
state in which they were prior to the destructive action of light, 
A drawing which I eiecuted in June, 1839, which has often been 
exposed for days successively to the action of sunshine, and has 
altogether been very little cared for, continues to this date (April, 
1851), as periect as atfirst. , These photographs will not, however, 
bear long-continued exposiire without injury — ^about three months 
in summer, or six weeks in winter, being simcient to destroy them. 
As this gradual decay involves some very curious and rnteresting 
chemical phenomena, I shall make no excuse for dwelling on the 
subject a little. 

The drawing fades first in the dark parts, and as they are per- 
ceived to lose their definedness, the lights are seen to darken, until 
at last the contrast between light and shadow is very weak. 

K a dark paper is washed with an hydriodate and exposed to 
sunshine, it is first bleached, becoming yeUow ; then the light agaia 
darkens it. K, when quite dry, it is carefully kept from the light, 
it wiU be found in a few days to be again restored to its origrnaJ 
yellow colour, which may be again darkened by eiposure, and the 
yellow colour be again restored in the dark. The sĕnsitiveness to 
the inAuence of Hght dimroishes afber each exposure, but I have 
not been enabled to arrive at the point at which this entirely ceases. 
If a dark paper, bleached by an hydriodate and light, be again 
darkened, and then placed in a bottle of water, the yellow is much 
more quickly restored, and bubbles of gas will escape freely, which 
wiU be found to be oxygen. By enclosing pieces of hydriodated 
paper in a tube to darken, we discover, as might have been ex- 
pected, some hydrogen is set free. K the paper is then weU dried, 
and carefuUy snut up in a warm dry tube, it remains dark ; moisten 
the tube or the paper, and the yeUowness is speedUy restored. 

Take a photograph thus formed, and place it in a vessel of water, 
in afew days it will fade out, and bubbles of oxygen wiU gather 
around the sides. K the water is examined, there wUl be found 
no trace of either sUver or iodine. Thus it is erident the action has 
been confined to the paper. 

We see that the iodide of 8Uver has the power of separating 
hydrogen from its combinations. I cannot regard this singular 
salt of sUver as a defimte compound : it appears to me to combine 
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with iodine in imcertain proportions. In the process of darkeniiig, 
tlie liberation of hydrogen is certaia ; but I have not ia any one 
instance been enabled to detect free iodine : of course it must 
exist, either m the darkened surfiEice, or in combination with the 
unaffected under layer : possibly this may be the iodide of silver, 
with iodine iii simple mixture, which, when light acts no longer on 
the preparation, is liberated, combines with the hydrogen of that 
portion of moisture which the hygrometric nature of the paper is 
sure to fumish, and as an hydriodate again attacks the darkened 
surface, restoring thus the iodide of silver. This is strikingly 
itlu8trative of the fading of the photograph. 

The picture is formea of iodide of 8ilver in its light parts, and 
oxide 01 sLlver ia its shadows. As the yellow salt darkens under 
the ioAuence of light, it parts with its iodiue, which immediately 
attacks the dark oxide, and gradually converts it into an iodide. 
The modu8 operandi of the restoration which takes place in the dark 
is not quite so apparent. It is possible that the active agent, Lioht, 
beiag quiescent, the play of aA^ties comes undisturbed into ope- 
ration ; that the dark parts of the picture absorb oxygen from the 
atmosphere, and restore to the lighter portions the iodine it has 
before robbed them of. A series of experiment8 on the iodide of 
SLlver, iu its pure state, will still more strikingly exhibit this very 
remarkable peculiarity. 

Precipitate with any hydriodate, silver, from its nitrate in solu- 
tion, and expose the yessel containing it, liquid and all, to sunshiue, 
the exposed surfaces of the iodide w3l blacken : remove the vessel 
into the dark, and, after a few hours, all the blackness wiU have 
disappe^ed. •We may thus continually restore and remove tho 
blackness at pleasure. K we wash and then weU. diy the preci- 
pitate, it blackens with difficulty, and if kept quite dry, it con- 
tinues dark ; but moisten it, and the yeUow is restored anier a Uttle 
time. In a watch-glass, or any capsule, place a Uttle solution of 
sUver ; in another, some solution oi any hydriodic salt ; connect the 
two with a filament of cotton, and make up an electric circuit with 
a piece of platiua wire : expose this Uttle arrangement to the Ught, 
and it wiU be seen, in a very short time, that 
iodine is Uberated in one vessel, and the yeUow 
iodide of sUver formed in the other, which 
blackens as qmckly as it is formed.| 

Place a simUar arrangement in the Aark; 
iodine is slowly Uberated. No iodide ofgilver is 
formed, but around the wire a beautifiU crystal- 
lization of metaUic sUver. Seal a piece of pla- 
tiaa wire iuto two smaU glass tubes ; these, when 
27. fiUed, the one with hydriodate of potash in solu* 

tion, and the other with a solution Qf the nitrate 



r\ 



Digitized by VjOOQ lC 



BT THE TJSE OP THE HYDEIODIC SALT8. 65 

of silver, reyerse into two watchglasses, containing the same solu- 
tions ; the glasses being connected with a piece of cotton. An 
exposiire during a few hours to daylight will occasion the hydriodic 
solution m the tube to become quite brown with liberated iodine : 
a small portion of the iodide of silver will form along the 
cotton, and at the end dipping in the salt of silver. During the 
night the hydriodic liquid will become agaia colourless and trans- 
parent, and the dark salt along the cotton wilL resume its native 
yellow hue. 

Erom this it is evident that absolute permanence wiU not be 
given to these photographs until we succeed in removing from the 
paper all the iodide of SLlver formed, The hyposulphites dissolve 
lodide of SLlver ; therefore it might have been expected, d priori^ 
they would have been successfiil on these drawings. K they are 
washed over with the hyposulphite of soda, and then quickly rinsed 
in plenty of cold water, the drawing is improved, but no better 
fixed than with cold water alone. K we persevere iu using the 
h^rposulphite, the iodide is darkened by combiniug with a portion 
01 sulphur, and the Hghts become of a dingy yellow, which is not 
at aU pleasant. 

No plah of fixing will be found more efficacious with this variety 
of photographic dpawings, than soaking them for some hours in 
cold water, and then weU washing them in hot water, 

It often happens that a picture, when taken from the camera, is 
less distinct than could be desired : it should not, however, be re* 
jected on that account. AU the detaUs exist, although not visiblew 
In many cases the soaking is sufficient to caU them into sight : if* 
they cannot be so evoked, a wash of weak ammonia or muriatie 
acid seldom faUs to bring them up. Care, however, must be taken 
not to use these preparations too strong, and the picture must be 
washed on the instant, to remove the acid or alkali. 

One very singular property of these photographs is, that when 
first prepared, and afber the washing, they are not fiixed or other- 
vrise ; but when eiposed to sunshine, they change m their dark 
parts from a red to a black. This pecidiarity wUl be found by 
experiment to be entirely dependent on the inAuence of the red 
rays, or that portion of the sunbeam which appears to have the 
greatest heatiug power : hence regarded as the seat of greatest 
calorific power. 

I have before mentioned the pecuHar state of equUibrium m 
which the paper is when wetted with the hydriodate, and that a 
sHght difference ia the incident light wiU either bleach or blacken 
the same sheet. If four glasses, or coloured Auids, be prepared, 
which admit respectively the blue, green, yeUow and red rays, and 
we place them over an hydriodated paper, havuig an engraving 
superposed, it wiU be bleached under the inUuence of the blue 
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light, and a perfect picture produced ; while, under the rays trans- 
initted by the green glass, the drawing will be a negative one, the 
paper having assumed, in the parts which represent the lights, a 
very defined blackaess. The yellow light, if pure, will produce the 
same effect, and the red light not only induces a like change, but 
occasions the dark parts of the engraving to be represented in 
strong lights : this last peculiaritj is dependent on the heating 
Eays, and opens a wide field for inqui^. My point now, however, 
is only to snow that the darkening of the ^uiished photograph is. 
occasioned by the leaat refrangible rays of light ; whereas, its pre- 
paration is effected by the most refrangible. 

I know not of any other process which shows, in a way at once 
so decided and beautiftd, the wonderful constitution of every sun- 
beam which reaches us. Tet this is but one of numerous results 
of an analogous character, produced by these opposite powers, 
necessary to the constitution of that solar beam, which is poured 
over the earth, and effects those various changes which give to it 
diversified beauty, and renders it conducive to the well-being of 
animated creatures. 

Before auitting this branch of the art, it will be interesting to 
examine the modifications which have been introduced by some 
continental inquirers. 

M. Lassaigne, who has claimed priority in the use of the iodide 
of potassium, saturated his paper with a sub-chloride of silver, 
which was allowed to assume a violet-brown colour, and it was then 
impregnated with the iodidated solution. 

M. Bayard simply allowed ordinary letter paper, prepared ac- 
cording to Mr. Talbot's method, to blacken by Hght. He then 
steeped it for some seconds in a solution of iodide of potassium, 
and laying it on a slate, he placed it in the camera. 

M. Yerignon introduced a somewhat more compHcated process. 
His directions are, — ^White paper should first be washed with water 
acidulated by hydrochloric (muriatic) acid ; then, after being well 
dried, steeped in the following solution : — Water fourteen parts, 
with one part of a compound formed of two parts of muriate of 
ammonia, two parts of bromide of sodium, and one of chloride of 
strontium. The paper dried again is passed into a very weak 
solution of nitrate of silver. There is thus formed, by double 
decomposition, a chloride and bromide of silver, which is made to 
tum black by exposing the paper to the light for about half an 
hour. To use this paper, it is steeped in a very weak solution of 
the iodide of sodium, and placed, quite wet, into the camera ob- 
scura, at the proper focus. In fine weather, M. Yerignon states, 
the effect is produced in twelve minutes. I have, however, never 
produced a good picture by this processinless than thirty minutes. 
A great objection to this mode of preparation is the very rapid 
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deterioration of the paper : eyeiy day it will become less and less 
sensitiye to light, and at the ena of a fortniglit it is useless. 

Tlie papers recommended for use in the former pages haye the 
advantage of keeping well, provided ordinary eare is taken with 
them, It is necessary to exclude them from the light — ^to keep 
them very dry — ^and, as much as possible, they should be protected 
from the action of the air. I have kept papers, prepared with the 
muriate of ammonia, baryta, and strontia, lor twelve months, and 
have found them but very little impaired. 

Dr. Schafhaeutl allows paper prepared in the way mentioned at 
a former page to darken in a bright sun light. It is then mace- 
rated for at least half an hour, in a liquid prepared by miiing one 
part of the already described acid nitrate of mercury, with nme or 
ten parts of alcohol. A bright lemon yellow precipitate of basic 
hyponitrate of the protoxide of quicksilver Mls, and the clear liquor 
is pre8erved for use. The macerated paper is removed from the 
alcoholic solution, and quickly drawn over the sur£ftce of diluted 
muriatic acid (one part strong acid to seven or ten of water), then 
quickly washed in water, and slightly and carefully driied at a heat 
not exceeding 212° of Fahr. The paper is now ready for being 
bleached by the rays of the sun ; and, in order to fix the drawing, 
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nothing more is required than to steep the paper a few minutes in 
alcohol, which dissolves the free bichloride oi mercury. I must 
confess, however, that in my hands the process has not been so 
successM as it is described to have been by the author of ifc. 
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It is perliaps necessary to remark, that we cannot multiply 
designs m)m an original hydriodated photograplL Tlie yellow 
colour of the paper is of itself fatal to transfer8, and independently 
of this, the wet hydriodic solution woidd immediately destroy any 
Buperposed photograph. 

We have seen in a former chapter that the white photographic 
papĕrs are darkened bv the blue, indigo, and violet rays. On the 
dark papers washed with the hydriodic salts in solution, the bleach* 
ing is effected most energetically by the violet rays : it proceeds 
with lessening intensity to the blue, while all the rays below the 
yellow have a darkening inAuence on the paper. This effect will 
be best illustrated by figure 28, in whieh is shown — somewhat 
exaggerated for the sake of distinctness — ^the very remarkable action 
which takes place ; clearly establishing the fiact first noticed by 
WoUaston, that the two eitremities of the spectrum have different 
powers. This subject will be again the object of consideration. 

The remarkable manner in which the point of greatest intensity 
is shiBbed from the blue to the violet, when papers have but a very 
slight difference in their composition or mode of preparation, is an 
eitremely curious point of philosophical inquiry. It will be evi- 
dent fi*om what has been said, that it is necessary the focus of th^ 
violet rays should be always chosenin using the hydriodated papers 
in the camera. 
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THE PEOCESSES 0F ME. H. rOX TALBOT, AI(D MODmCATIOKS. 

The earliest productions of Mr. Talbot were simply such prepara- 
tions as those already described, in which a chloride of silver was 
fonned on the suriace of the paper, and some nitrate of silver in 
excess. These need not be any further described than they have 
already been. Those desirous of studying the history of the pro- 
gress of the art, are referred to the onginal communications.i 

Early in 1840, drawings on paper were handed about in the 
scientific circles of London and of Paris, which were a great ad- 
vance upon anything which had been previously done. These were 
the results of the calotype process of Mr. Talbot, and then attracted 
so much attention, that M. Biot made them the subject of a com- 
munication to the Academy of Sciences in Paris, and his remarks 
are printed in extemo in the Comptes Rendtis, from which the fol- 
lowing passages are translated. 

Many of the remarks have a peculiar value, from the suggestions 
they contain, and they are worthy of record as marking the period 
when the Prench were iirst made acquainted with the processes on 
paper, as practised itL England, as some disposition has been shown 
on the part of some continental photographers to claim origrnality 
for processes published in England many years before their own 
were derised, and which siagularly resemble them. After remark- 
ing that many very important physical facts were being developed 
by the study of photography, M. Biot continues : — 

It is not to be expected that photogenic drawings, made on 
paper, can ever equal the cleamess and fineness of those obtained 
on level and polished metaUic plates. The texture of paper, its 
superficial roughnesses, the depth of the imbibitions, and the ca- 
piUary communication established between the various unequaUy 
marked parts of its suriace, are so many obstables to absolute 
strictness of delineation, as weH as to the regular gradation of tints 
in the camera obscura; and the inAuence of these obstacles is 
greater when the chemical operation is slowly carried on. But 
when there is no pretence or necessity for submitting to the deU- 
cacies of art — ^when it is required, for example, to copy rare manu- 
scripts faithfuUy — ^if we have papers which are very susceptible of 

^ London and Edinbnrgh Philosophical Magiuine, Maj*ch 1889. 
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receiying impressions in tlie camera obscura, they will suffice per- 
fectly ; particularly when they present, like those of Mr. Talbot, 
the lacihty of immediately procnring copies of the primitiye draw- 
ing. It will therefore, doubtless, be fonnd more commodious, and 
often even more practicable, to put four or five hundred drawings 
in a poTtfolio, than to carrj about a similar provision of metallic 
plates with those indispensable protectors, squares of glass, to cover 
them,— j)erfect prints, it is true, but which are as light as the 
vapour n*om which they are produced ; and, iadeed, to bring the 
voluminous coUection of these fragile products through the acci- 
dents incident to long, difficult, and sometimes perilous voyages. 
Attempts are being made, at this time, to fix the images produced 
by the Daguerreol^e. But whoever has attentively studied the 
combination of physical conditions whence these admirable images 
result, will find it very difficult, — ^I am far from saying impossible, — 
to ^ them without destroying, or at least without essentially 
altering, the causes which produce their charm : and then, for the 
purposes which I have mentioned, papers venr susceptible of im- 
pression would still have the advantages of a less troublesome 
removal from place to place, as also of more easy preseryation. 

The utility of sensible papers for copying texts was a natural 
consequence of the eleamess of the copies of engraviQgs which Mr. 
Talbot had already obtained by application, and which were pre- 
sented to the Academy. He has mcluded others among those just 
sent : there are also added specimens of this especial aj^HcaUon, 
oonsisting of copies of a Hebrew psahn, of a Persian Gazette, and 
of an old Latin chart of the year 1279. Our brethren of the 
Academie des Belles Lettres, to whom I exhibited these impressions, 
were pleased to remark the fidelity of the oharacters, and their 
cleamess, by which they are rendered as legible as tiie original 
text. Doubtless an old manuscript may be copied more quickly 
and more accurately by this means than by hand, even when the 
language in which it is written is understood. However, we must 
stop here. These copies are obtained by appHcation : we must be 
enabled to obtain them by immediate radiatLon in the camera 
obscura. It is the only means of extending the process to papyrus 
and other opaque manuscripts, or which are not sufficiently trans- 
parent for radiation to traverse them. Moreover, the appHeation 
of leaves is very difficult when they are bound up in a voIimie, ond 
eannot be detached from one another. 

But this important extension will require much physical per- 
fecting, towards which experimenters should direct their efibrts. 
The first thing will be to augment the sensibility of the paper as 
much as poBsible, in order tha,t the oapill^ry communication of its 
various parts may not have sufficient time to deteriorate the efiects 
of the bcal and immediate actioii of tbe radiation. I should be 
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led to belieye that it is principally to this kind of eonunimication 
should be attributed the fact remarked by Mr. Talbot, that, in ex- 
periments by application, it is more difficult to copy clearly a tissue 
of black lace spread on a white ground, than white lace on a black 
ground ; two cases of which he here gives examples. But another 
more hidden and more general difficulty seems to me to proceed 
from the iinequal faculty of various substances, for reAecting the 
radiations which strike them, and perhaps from their aptitude for 
making them undergo physical modifications. Eor example, you 
wish to copy by radiation in the camera obscura a picture paiated 
on canvas, wood, or porcelain : the different colouring substauces 
employed by the paiuter are placed and distributed in such a manner 
that each oi them absorbs certaia portions of total incidental light, 
and reAects especially towards your eye the complementary por- 
tions, whereiu predomiaate the rays proper to form the tint of 
which it would give you the sensation. But the chemicaUy active 
reaction which the same parts of the picture receive and reflect is 
distinct from the light which affects your retina. In order that 
the chemical effect which it produces on the sensible paper, or on 
M. Daguerre's layer of iodine, may present in light, or iu shade, 
the equivalent of the coloured shades, it is requisite — Ist, that this 
reAectedradiation be chemically active ; 2d, that the energy of its 
action be proportional to the intensity of illumiaation operated iu 
the eye by the portion of luminous radiation reAected from the 
same poiut of the picture. Now this latter concordance certainly 
should not be fulfilled iu an equal degree, by the various colouring 
matters, which affect the eye iu the same manner, and which the 
paiuter may substitute for one another in his work. Substances 
of the same tint may present, iu the quantity, or the nature of the 
invisible radiations which they reflect, as many diversities, or 
diversities of the same order, as substances of a different tint pre- 
sent relative to light : inversely they may be similar in their pro- 
perty of reAecting chemical radiations, when they are dissimilar to 
the eye : so that the differences of tint which they presented in the 
picture made for the eye will disappear in the chemicalpicture, and 
will be confus,ed iu it iu a shade, or an uniform whiteness. These 
are the diflS.culties generally inherent in the formation of chemical 
pictures ; and they show, I think, evidently, the illusion of the 
€xperimenters who hope to reconcile, not only the intensity, but 
the tints of the chemical impressions produced by radiations, with 
the colours of the objects from which these radiations emanate. 
However, the distant or near relations of these two species of phe- 
nomena are very curious to study, not only as regards the photo- 
genic art, since that name has, verT improperly, been given it, but 
likewise as regards experimental physics. I doubt not that exam- 
ples may be remarked iu the images of natural objects and coloured 



Digitized by VjOOQ lC 



72 PEOOESSES Or ME. H. EOI TALBOT, AJny MODiriCATIOKS. 

pictures executed by the Daguerreotype ; but veiy apparent ones 
may be seen among Mr. Talbot's present impressions. Thus, some 
of them represent white porcelain yases, coloured shells, a candle- 
stick (of metal) with its taper, a foot of white hyacinths. The 
whole of these objects are felt and perceiyed very well in their che- 
mical image ; but the parts which reflect the puwely white light, 
probably also the radiations of every kind, are, relatively to the 
others, in an exaggerated proportion of illumination, which, it 
seems to me, must result, partially, from the capillary communica- 
tion during the continuance of the action ; so that the inequality 
would be less if the paper were more sensible or more rapidly acted 
on. In the hyacinth, the stalk and the green leaves produced 
scarcely a faint trace of their configuration ; and they produced it 
especially in the parts of the outKne, where more or less perfect 
specular reAection is operated. The points of the candlestick 
(metaUic) where this reAection occurred!, are copied by white stains 
locally appUed, and which deteriorate the effect of the whole by 
their disproportion, But this is seen especially in a picture by 
Correggio, the frame of which was very vividly copied, whilst the 
figure on the canvas was hardly perceptible. This disproportion 
of lustre in the reproduction of some white parts, especially when 
they are dull and consequently very radiating, is sensible in certain 
parts of views taken by Mr. Talbot, to the point of rendering diffi- 
cult the interpretation of the object to which they belong. How-» 
ever, these view8 are very satisfactory, as being obtained on paper, 
in the present season. Moreover, by an advantage peculiar to the 
chemical preparation which Mr. Talbot uses, it appears that the 
operations once completed, the drawings are no longer alterable by 
radiation, even acting with much energy. Indeed, we have here, a» 
an example, four proofs of the same view of Mr. Talbot'8 housc, 
with an identical disposition of Hghts and shades : so that some, at 
least, if not three out of four, must have been procured by super- 
position. Mr. Talbot is right in representing this property of 
reprpduction as an especial advantage of his process, and it would 
indeed be very useful in voyages. I have exposed one of these 
drawings to the action of the sun, not very powerful, it is true, for 
several hours, and I have not perceived tne slightest alteration in 
the lights. I think I understand that, in Mr. Talbot's opinion, 
the shades alone are strengthened under this inAuence. According 
to what I have just said, it should be expected that the triumph of 
this process, as of every other photogenic reproduction, would take 
place with objects of white and duU plaster. Indeed, Mr. Talbot's 
parcel contains eight copies of busts and statues ; six of which 
chieAy, of various forms and 8izes, present very remarkable results, 
especially taking into consideration the unMtvourable season at 
which they were produced, Truly, there is not found in them tho 
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6trict perfection of trace, nor the admirable gradation of lights and 
shades, which constitutes the chann of M. Daguerre^s impressions ; 
and I again repeat it, that my eipressions may not be exaggerated. 
But I also repeat, that representations on sensible papers must be 
considered as principally applicable to a different object, which 
does not impose such stnct conditions of art, requiring only faithfiil 
images, sufficiently clear in their details to be readily recognised, 
and which, moreover, being obtained with rapidity, by an easy 
manipulation, may be kept with very little care, comprised in great 
number in a small compass, and moved ^om place to place with 
facility. Mr. Talbot's papers already present many of these essential 
qualities, with the advantage of being able to fiimisn numerous copies 
immediately. His efforts, and those of others occupied with the 
same subject, will conclude by adding to them everything which may 
be desirable, provided that expectation, or the pretension of a per- 
fection of art physically incompatible with operations on paper, do 
not give a false direction to their endeavours. However, not to 
appear to despair too much of the future, I may add that the height 
of success would consist in disco^ering a substance very susceptible 
of receiving impressions, which might be applied on a papyraceoua 
leaf without penetrating deep iato it, and which might, however, 
be fixed in it after the operation, as in Mr. Talbot's impressions. 
It does not seem necessary even that the Srst impression thua 
rapidly obtained should copy the lights and shades ia their proper 
places, provided that its transparency and fixedness were such, that 
W^ might deduce them from the application of copies wherein the 
iQversion would be corrected. And perhaps, by this decomposition 
of the problem iuto two successive operations, one of the bestwaya 
is opened by which it may be resolved. 

There are but few poiuts on which M. Biot has touched but 
which have been found to be substantiaUy true. Numerous im-» 
provements have been introduced, but still physical difficulties, 
such as those which he has iudicated, surround the photographie 
processes. 

Mr, Talbot'8 description of his process, the patent for which is 
dated 1842, is as foUows : — 

Take a sheet of the best writing-paper, having a smooth surface, 
and a close and even texture. The water-mark, ii any, should be cut 
off, lest it should injure the appearance of the picture. Dissolve 100 
grains of crystaUised nitrate oi sUver ia siK ounces of distiUed water. 
"Wash the paper with this solution with a sofb brush on one side, 
and put a mark on that side, whereby to know it again. Dry the 
paper cautiously at a distance from the fire, or else let it dry spon- 
taneously iu a dark room. When dry, or nearly so, dip it into a 
solution of iodide of potassium, containing 500 grains of that salt 
dissoked ia one pint of water, and let it stay two or three minutes 
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in the solution. Then dip the paper into a yessel of water, dry it 
lightly with blotting-paper, and nnish drying it at a fire, which 
mll not injure it even if held pretty near ; or else it may be lefb to 
dry spontoneously. All this is best done in the evening by candle- 
light : the paper, so far prepared, is called todtzed paper, because 
it has a uniiorm pale-yellow coating of iodide of silver. It is 
Bcarcek^ sensitive to light, but neverthele8s it ought to be kept in 
a portK)lio or drawer until wanted for use. It may be kept for any 
length of time without spoiling or undergoing any change, if pro- 
tected from sunshine. When the paper is required for use, take a 
sheet of it, and wash it with a liquid prepared in the following 
manner : — 

Dissolve 100 grains of crystallised nitrate of silver in two ounces 
of distilled water ; add to this solution one-sixth of its volume of 
strong acetic acid. Let this be caUed mixture A. 

Make a saturated solution of crystailised gallic acid in cold dis- 
tilled water. The quantity dissolved is very small. Call this 
solution B. 

Mix together the liquids A and B in equal volumes, but only a 
smaJl quantity of them at a time, because the mixture does not 
keep long without spoiling. This mixture Mr. Talbot calls the 
gallo-riitrate of silver, This solution must be washed over the 
iodized paper on the side marked, and, being allowed to remain 
upon it lor half a minute, it must be dipped into water, and then 
lightly dried with blotting-paper. This operation in particular 
requires the total exclusion oi daylight ; and although the paper 
thus prepared has been found to keep for two or three months, it 
is advisable to use it within a few hours, as it is ofben rendered 
uselesB by spontaneous change in the dark. 

Paper thus prepared is exquisitely sensitive to light ; an expo- 
Bure of less than a second to di£^ised daylight being quite suffi- 
cient to set up the process of change. K a piece of this paper is 
partly coverea, and the other exposed to dayHght for the brie/eet 
possible period of time, a ver^ decided impression will be made. 
This impression is latent and invisible. If, however, the paper be 
placed aside in the dark, it will gradually develop itself; or it may 
be brought out immediately by being washed over with the gallo- 
nitrate of silver, and held at a short distance from the fire, by 
which the exposed portions become brown, the covered parts re- 
maining of their original colour. The pictures being thus procured, 
are to be fixed by washiug in clean water, and lightly drying be- 
tween blotting paper, after which they are to be washed over with 
a solution of bromide of potassium, containiug 100 grains of that 
salt, dissolved iu eight or ten ounces of water ; after a miuute or 
two, it is again to be dipped into water, and then finally dried. 

Such was, iu aH its main features, the description given by Mr. 
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Talbot in his speciAcation of his process for producing the calotype, 
or beauti/ul picture j he in a second patent included the foUowing 
points : — 

1. Eemoving the yellowish tint which is occasioned by the 
iodide of silver, from the paper, by plunging it into a hot bath of 
hypoBulphite of soda dissolved in ten times its weight of water, 
and heated nearly to the boiling point. The picture should remain 
in the bath about ten minutes, and be then washed in warm water 
and dried. 

Although this has been included by Mr. Talbot in his specifica- 
tion, he has clearly no claim to it, since in rebruary 1840 Sir John 
Herschel published, in his Memoir " On the Chemical Action of 
the Eays of the Solar Spectrum," a process of fixing with the hot 
hyposulphite of soda. 

Aiter undergoing the operation of fiiing, the picture is placed 
upon a hot iron, and wax: melted into the pores of the paper to 
increase its transparency. 

2. The calotype paper is rendered more sensitive by placing a 
warm iron behina it in the camĕra whilst the light is acting 
upon it. 

3. The preparation of io-gallic paper, which is simply washing a 
sheet of iodized paper with gallic acid. In this state it will keepf 
in a portfolio, and is rendered sensiti^e to light by washing it 
over with a solution of nitrate of silver. 

4. Iodized paper is washed with a mixture of twenty-six parts of 
a saturated solution of gallic acid to one part of the solution of 
nitrate of silver ordinanly used. It can then be dried without 
fear of spoiling, may be kept a little time, and used without further 
preparation. 

5. The improvement of photographic drawings by exposingthem 
twice the usual time to the action of sunlight. Tne shadows are 
thus rendered too dark, and the lights are not Bufficiently white. 
The drawing is then washed, and plunged into a bath of iodide of 
potassium, of the strength of 500 grains to each pint of water, and 
aUowed to remain in it for one or two minutes, which makes the 
pictures brighter, and its lights assume a pale-yellow tint. Aitier 
this, it is washed, and immersed in a hot bath of hyposulphite of 
soda until thepale-yeUow tiat is removed, and the li^hts remain 
quite white. The pictures thus finished have a pleasing and pe- 
culiar effect. 

6. The appearance of photographic pictures is improved by 
wadng them, and placing white or coloured paper behind them. 

7. Enlarged copies of Daguerreotypes and calotypes can be ob- 
tained by throwing magnified images of them, by means of lenses, 
upon calotype paper. 

8. Photographicprinting. Afewpages of letterpressareprinted 
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on one side only of a sheet of paper, whicli is waxed if thought 
necessaiy, and tne letters are cut out and sorted ; then, in order 
to compose a new page, a sheet of white paper is ruled with straight 
lines, and the words are formed by cementing the separate letters 
in their proper order along the lines. A negative photographic 
copy is then taken, havuig white letters on a black ground ; this is 
fixed, and any number of positive copies can be obtained. Another 
method proposed by the patentee, is to take a copy by the camera 
obscura from large letters painted on a white board. 

9. Photographic publication. This claim of the patentee con- 
sists in making, first, good negative drawings on papers prepared 
with salt and ammonio-nitrate of silver; secondly, fixuig them 
by the process above described ; thirdly, the formation of positive 
drawings ^om the negative copy, and fixing. 

These claims are taken frqm the specification as published in 
the Eepertory of Patent Inventions. Another patent has been 
obtained by Mr. Talbot, but as this belongs peculiarly to the use 
of porcelain, the notice of it must be referred to another section. 

The first important published improvement on the calotype was 
due to Mr. Cundell, whose process was published in the Philo- 
eophical Magazine for May 1844, from which we extract the 
foUowing : — 

1. To produce a calotype picture, there are five distinct pro- 
cesses, all of which, except the third, must be performed by 
candle-light : they are all very simple, but, at the same time, they 
all require care and caution. The first and not the least impor- 
tant is — 

2. Tiie lodisingr of the Paper. — Much depends upon the paper se- 
lected for the purpose ; it must be of a compact and umform tex- 
ture, smooth and transparent, and of not less than medium thick- 
ness. The best I have met with is a fine satin post paper, made 
by " E. Tumer, Chafford Mill." Having selected a half sheet 
without flaw or watermark, and free from even the minutest black 
specks, the object is to spread over its surface a perfectly uniTorm 
(^oating of the iodide of silver, by the mutual decomposition of two 
salts, nitrate of silver and iodide of potassium. There is a con- 
siderable latitude in the degree of dilution in which these salts 
may be used, and also in the manner and order of their applica- 
tion ; but as the thickness and regularity of the coating depend 
upon the solution of nitrate of silver, and upon the manner in 
which it is applied, I think it ought by all means to be applied 
first, before the surface of the paper is disturbed. I use a solution 
of the strength of seventeen grains to the ounce of distilled water. 

3. The paper may be pinned by its two upper comers to a clean 
dry board a Httle larger than itself ; and, holding this nearly up- 
right in the lefb hand, and commencing at the top, apply a wash of 
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the nitrate of silver thoroughlt/, evenly, and amoothly, with a large 
sofb bnish, taking care that eveiy part of the surface be thorougUy 
wetted, and that nothing remain unabsorbed in the nature of free 
or running solution. Let the paper now hang loose ^om the 
board into the air to dry, and by using several boards time will be 



4. The nitrate of silver spread upon the paper is now to be 
saturated with iodine, by bringing it in contact with a solution of 
the iodide of potassium ; the iodiae goes to the silver, and the 
nitric acid to the potash. 

5. Take a solution of the iodide of potassium of the strength of 
400 grains to a pint of water, to which it is an improvement, 
analogous to that of M. Claudet in the Daguerreotype, to add 100 
grains of common salt. He found that the chlorinated iodide of 
silver is infinitely more sensitive than the simple iodide ; and by 
this addition of common salt, a similar, though a less remarkable, 
modiScation is obtained of the sensitive compound. Pour the 
solution into a shaUow flat-bottomed dish, su&ciently large to 
admit the paper, and let the bottom of the vessel be covered to the 
depth of an eighth of an inch. The prepared side of the paper 
having been previously marked, is to be brought in contact with 
the smace of the solution, and, as it is desirable to keep the other 
side clean and dry, it will be found convenient, before putting it 
in the iodine, to fold upwards a narrow margin along the two 
opposite edges. Holding by the uptumed margia, the paper is to 
be gently drawn along the surface of the Hquid imtil its lower face 
be thoroughly wetted on every part ; it will become plastic, and in 
that state may be suffered to repose for a few moments in contact 
with the liquid ; it ought not, however, to be exposed in the iodine 
dish for more than a minute altogether, as the new compound, 
just formed upon the paper, upon further exposure, would graduaUy 
be redissolved. The paper is therefore to be removed, and, after 
dripping, it may be placed upon any clean surface with the wet 
side uppermost until about half dry, by which time the iodine 
solution will have thoroughly penetrated the paper, and have found 
out and saturated every particle of the silver, which it is quite 
indispensable it should do, as the smallest portion of undecomposed 
nitrate of silver would become a black stain in a subsequent part 
of the process. 

6. The paper is now covered with a coating oi the iodide of 
silver ; but it is also covered, and indeed saturated, with saltpetre 
and the iodide of potassium, both of which it is indispensable 
should be completely removed. To effect the removal of these 
salts, it is by no means sufficient to " dip the paper in water ;" 
neither is it a good plan to wash the paper with any considerable 
jnotion, as the iodide of silver, having but little adhesion toitj is 
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apt to be washed off. But the margin of the paper being still up- 
tumed, and the unprepared side of it kept dry, it will be found 
that by setting it a^oat on a dish of clean water, and aUowiog it 
to remain for five or ten miautes, drawing it gently now and then 
along the surface to assist ia removing the soluble salts, these will 
separate by their own gravity, and (the iodide of sil^eir being in- 
soluble in water) nothing wiU remain upon the paper but a beauti« 
fiiUy perfect coating of the kiad required. 

7. The paper is now to be dried ; but while wet, do not on any 
account toucn or disturb the prepared surface with blotting-paper, 
or with anything else. Let it merely be suspended in the air, and 
in the absence of a better expedient, it may be pinned across a 
string by one of its comers. When dry, it may be smoothed by 
pressure. It is now " iodized" and ready for use, and in this state 
it will keep for any length of time if protected from the light. 
The secondprocess is that of eidting, or 

8. ^repunntt the Pmper A»r tiie Camenu — For this purpose are re- 

quired the two solutions described by Mr. Talbot ; namely, a satu- 
rated solution of crystallised gallic acid in cold distilled water, and 
a solution of the nitrate of silver of the strength of 50 grains to 
the ounce of distilled water, to which is added one-sisth part of its 
volume of glacial acetic acid. Eor many purposes these solutions 
are imnecessanly strong, and^ unless skinuUy handled, they are 
apt to staLa or embrown the paper : where extreme sensiti^eness, 
therefore, is not required, they may with advantage be dduted to 
half the strength, in which state they are more manageable and 
nearly as effective. The gallic acid solution wiU not keep for more 
than a few days, and only a smaU quantity, therefore, should be 
prepared at a time. When these solutions are about to be appUed 
to the iodized paper, they are to be mixed together, in equal vo- 
lumes, by means of a graduated drachm tube. This mixture is 
caUed "the gaUo-nitrate of silver." As it speedUy changes, and 
wUl not keep for more than afew minutes, it must be used without 
delay, and it ought not to be prepared until the operator is quite 
ready to apply it. 

9. The appUcation of this " gaUo-nitrate" to the paper is a 
matter of some nicety. It wUl be found best to apply it in the 
foUowing manner : — Pour out the solution upon a clean slab of 
plate-glass, diffusiag it over the 8urface to a size corresponding to 
that of the paper. Holding the paper by a narrow uptumed 
margin, the sensitive side is to be appUed to the Uquid upon the 
slab, and brought in contact with it by passing the Angers gently 
over the back of the paper, which must not be touched with the 
solution. 

10. As Boon as the paper is wetted with the gaUo-nitrate, it 
ought instantly to be removed into a dish of water ; five or tea 
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seconds at tbe most is as long as it is safe at this stage to leaye 
the paper to be acted upon by the gallo-nitrate ; in that spa<;e of 
time it absorbs suiScient to render it exquisitely sensitive. The 
excess of gallo-nitrate must immediately be washed off by drawing 
the paper gently several times under the surface of water, which 
must be perfectly clean ; and being thus washed, it is linished hy 
drawing it through fresh water, two or three times, once more. It 
is now to be dried in the dark, in the manner described in § 7, 
and when surface-dry, it may either be placed, while still damp, in 
the camera, or in a portfolio, among blotting-paper, for use. K 
properly prepared, it wiU keep perfectly weU for four-and-twenty 
hours at least, preserving all its whiteness and sensibility. 

11. The light of a single candle wiU not injure the paper at a 
moderate distance ; but the less the paper, or the exciting solution, 
is unnecessarily exposed, even to a feeble candle-Ught, the better. 
Common river or spring-water answers perfectly to wash the 
paper, distiUed water being required for the sUver solutions only. 

Stains of " gaUo-nitrate," whUerecent, may beremoved from the 
fingers by a Uttle strong ammonia, or by the cyanide of potassium. 
The third process is that of 

12. The sxposare in tbe €ainera, for which, as the operator must 
be guided by his own judgment, few directions can be given, and 
few are required. He must choose or design his own subject ; he 
must determine upon the aperture to be used, and judge of the 
time required, which wUl vary from a few seconds to three or four 
minutes. The subject ought, if possible, to have a strong and 
decided effect ; but extreme Ughts, or light-coloured bodies, in 
masses, are by aU means to be avoided. When the paper is taken 
from the camera, very Uttle, or more commonly no trace whatever, 
of a picture is visible untU it has been subjected to the fourth pro- 
cess, which is 

13. The brinsingr ont of tiie pictnre, which is effected by agsin 
applying the " gaUo-nitrate" in the manner directed in § 9. As 
soon as the paper is wetted aU over, unless the picture appear 
immediately, it is to be exposed to the radiant heat from an iron, 
or any simUar body, held within an inch or two by an assistant. 
It ought to be held verticaUy, as weU as the paper ; and the latter 
ought to be moved, so as to prevent any one part of it becoming 
dry before the rest. 

As soon as the picture is sufficiently brought out, wash it imme- 
diately in clean water to remove the gaUo-nitrate, as directed in 
§ 10 ; it may then be placed in a dish by itself, under water, until 
you are ready to fix it. The most perfect pictures are those which 
" come out" before any part of the paper becomes dry, which they 
wUl do if sufficiently impressed in the camera. If the paper be 
aUowed to dry before washing off the gaUo-nitrate, the Ughts sink 
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and become opaque ; and if eiposed in the dry state to heat, the 
paper will embrown ; th6 drying, therefore, ought to be retardedy 
by wetting the back of the paper, or the picture may be brought 
out by the vapour from hot water, or, what is better, a horizontal 
jet of steam. The fifbh and last process is 

14. The Fixinff of the picture, which is accomplished by removing 
the sensitive matter from the paper. The picture, or as many of 
them as there may be, is to oe soaked in warm water, but not 
warmer than may be bome by the finger; this water is to be 
changed once or twice, and the pictures are then to be well drained, 
and either dried altogether, or pressed in clean and dry blotting- 
paper, to prepare them to imbibe a solution of the hyposulphite 
of soda, which may be made by dissolving an ounce of that salt in 
a quart (forty ounces) of water. Having poured a )ittle of the solu- 
tion into a flat dish, the pictures are to be introduced into it one by 
one ; daylight will not now injure them ; let them soak for two or 
three minutes, or even longer if strongly printed, tuming and 
moving them occasionaJly. The remaining unreduced salts of 
8ilver are thus thoroughly dissolved, and may now, with the 
hyposulphite, be entirely removed by soaking in water and press- 
ing in clean white blotting-paper altemately : but if time can be 
aUowed, soaking in water alone wiU have the effect in twelve or 
twenty-four hours, according to the thickness of the paper. It is 
essential to the success of the fixing process, that the paper be in 
the first place thoroughly penetrated by the hyposulphite, and the 
sensitive matter dissolved ; and next, that the nyposulphite com- 
pounds be effectually removed. Unless these salts are completely 
removed, they induce a destmctive change upon the picture, they 
become opaque in the tissue of the paper, and entirely unfit it for 
the next, which is 

15. The Printtngr Process. — Thc picturc being thus fixed, it has 
merely to be dried and smoothed, when it will undergo no further 
change. It is, however, a negatwe picture, and if it have cost 
some trouble to produce it, that trouble ought not to be gmdged, 
considering that you are now possessed of a matrix which is 
capable of yielding a vast number of beautiM impressions. I 
have had as many as fifty printed from one, and I have no doubt 
that as many more might be obtained from it. 

16. The manner of obtaining these impressions has been so often 
described, and there are so manjr different modes of proce^ding, 
that it may be suBGlcient to notice very briefly the best process 
with which I am acquainted. Photography is indebted for it to 
Dr. Alfred Taylor. His solution is made by dissolving one part 
of nitrate of sH^er in twelve of distiUed water, and graduaUy adding 
stronor liquid ammonia untU the precipitate at first produced is at 
length just re^dissolved. 
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17. Some paper is to be met with, containiiig traces of bleaching 
cblorides, whicli does not require any preTious preparation ; but in 
general, it will be found necessary to prepare tbe paper by slightly 
impregnating it with a miuute quantity of common salt. This 
may be done by dipping it in a solution in which the salt can 
barely be tasted, or of the strength of from thirty to forty grains 
to a pint of water. The paper, after being pressed in clean 
blotting-paper, has merely to be dried and smoothed, when it will 
be fit for use. 

18. The ammonio-nitrate of silvep is applied to the paper in the 
manner described in § 3 ; and when penectly dry, the negative 
picture to be copied is to be applied to it, with its &ce in contact 
with the sensitive side. The back of the negative picture being 
uppermost, they are to be pressed into close contact by means of a 
plate of glass ; and, thus secured, they are to be expo8ed to the light 
of the sun and sky. The exposed parts of the sensitive paper will 
speedily change to lilac, slate-blue, deepening towards black ; and 
the light, gradually penetrating through the semi-transparent 
negative picture, will imprint upon the sensitive paper beneath a 
positwe impression. The negative picture, or matnx, being slightly 
tacked to the sensitive paper by two mere particles of wafer, the 
progress of the operation may from time to time be observed, and 
stopped at the moment when the picture is finished. 

19. It ought then, as soon as possible, to be soaked in warm 
water, and fixed in the manner described in § 14. 

20. In these pictures there is a curious and beautiful variety in 
the tints of colour they wiU occasionally assume, varying from a 
rich golden orange to purple and black. This effect depends in a 
great degree upon the paper itself ; but it is modified considerably 
by the strength of the hyposulphite, the length of the time exposed 
to it, by the capacity of the paper to imbibe it, and partly, perhaps, 
by the nature of the light. Warm sepiarcoloured pictures may 
generally be obtained by drying the paper, by pressure, and making 
it imbibe the hynosulphite supplied m liberal quantity. 

The paper oi *•* I. Whatman, Turkey Mill," seems to give 
pictures oi the fine8t colour, and, upon the whole, to answer best 
lor the purpose. 

If the chemical agents employed be pure, the operator, who 
keeps in view the intention of each separate process, and either 
adopting the manipulation recommended, or improving upon it 
from his own resources, may rely with confidence upon a 8atisfac- 
tory result. 

This Calotype paper is so exceedingly 8ensitive to the inAuence of 
light, that very beautiful photogenic copies of lace, feathers, leaves, 
and such like articles, may be made by the light of a common coal 
gas Aarne, or an Argand lamp. The mode of proceeding is precisely 



Digitized by VjOOQ lC 



82 PBOCESSES Or ME. H. rOX TALBOT, AITD MODmCATIOTrS. 

that described for obtaining the ordinary photogenic drawings by 
daylight, only substituting the Calotype paper, which should h& 
damp, for the common photogenic. 

When exposing the prepared paper to the light, it should be 
held about four or five inches from the flame, and the tuue required 
will be about three minutes. 

But little remains to be added to this yery clear and satisfactory 
description of the Calotype process ; to which, iudeed, is mainly due 
the perfection to which it has arrived both at home and abroad. 

There are, however, a few modifications which must be noticed, 
as tending to simplify the details in some cases, and to improve 
the general effects in others. In the main, however, it will be 
found that Mr. Cundell's process of manipulation is almost as 
good as any that can be adopted : and that gentleman certainly 
merits the thanks of the patentee, and of all photographic artists. 

Many modifications of Mr. Talbot's mode of manipulatiug have 
been introduced with very variable advantages. I have, however, 
found that nearly every variety of paper requires some peculiar 
method to excite it to its maYimum degree of sensibility. This 
peculiarity in the papers of different mariumcturers was first noticed 
by Sir John Herschel. A few of the published methods may be 
noticed, as under different circumstances they may prove useful. 

Mr. Eobert Bingham, who has operated with such success, 
adopts the foUowing process : — 

Apply to the paper a solution of nitrate of silver, containing 100 
graius of that salt to 1 ounce of distilled water. When nearly, 
but not quite dry, dip it into a solution of iodide of potassium, of 
the strength of 25 grains of the salt to 1 ounce bf distilled water, 
drain it, wash it, aud then allow it to dry. Now brush it over 
with aceto-nitrate of silver, made by dis8olviQg 50 grains of nitrate 
of silver in one ounce of distilled water, to which is added one- 
sixth its volume of strong acetic acid. Dry it with bibulous paper, 
and it is now ready for recei^iug the image. When the impression 
has been received, it must be washed with a saturated solution of 
gallic acid, and exposed to a steam heat, a jet of steam ^om the 
spout of a tearkettle, or any convenient vessel. The image will.be 
gradually brought out, and may be fixed with hyposijdphite of 
soda. It will be observed that in this process the solutions of 
nitrate of silver and of gallic acid are not mixed before application 
to the paper, as iu Mr. Talbot's process. 

Mr. Channing, of Boston, very much simplified the Calotype 
process. He d&ects that the paper should be first washed over 
with 60 graius of crystallized nitrate of silver, dissolved in 1 ounce 
of distilled water, and when dry, with a solution of ten grains of 
the iodide of potassium in one ounce of water : it is then to be 
washed with water, and dried between folds of blotting paper : the 
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Bensibility of the paper is said, and correctljr, to be mucli improyed 
by combining a little cbloride of sodium with the iodide of potas- 
sium : 5 grains of the latter salt, and rather less than this of the 
former, in an ounce of water, may be employed advantageously. 

To use this paper of Mr. Channing's, where time is an object, 
it is necessary to wash it, immediately before it is placed in the 
camera obscura, with a weak solution oi nitrate of silver, to which 
a drop or two only of gallic acid has been added. The picture is 
8ubsequently developed by the gallo-nitrate of silver, as already 
described. 

Blanquart Everard, Sagnez, and some others, have recommended 
that in the preparation of the highly sensitive photographic papers 
no brushes should be employed. They pursue the folIowing 
plan : the solutions are poured upon a perfectly flat piece of glass, 
and the paper carefully drawn over it, and, if necessary, pressed 
closer by another plate of glass. 

A plan of iodizing paper has been proposed by Mr. Jordan, 
which oflfers many advantages. lodide of silver is precipitated 
from the solution of the nitrate by iodide of potassium, and this 
predpitate being Ughtly washed, is redissolved in a strong solution 
of the latter salt. This solution is appUed to the paper, and the 
paper allowed to dry ; after this it is placed face downwards upon 
some clean water ; the iodide of potassium is removed by this, and 
a pure iodide of silver lefib on the paper. Martin uses the spirits 
01 wine after the picture has been developed, to improve the tone 
of the picture. 

M. A. Martin, who is aided by the Imperial Academy of Sciences 
of Vienna in his endeavours to improve the photographic pro- 
cesses, and render them available to the purposes of art, has pub- 
lished the following as thebest proportions in which the solutions 
should be made, and the order of their application. 

Eor the negative picture — 

First. lodide of potassium i oz. 

Distilled water 10 ozs. 

Concentrated solution of cyanide 7 j^ i 
of potassium ) ^P^* 

Second, Nitrate of silver 7 drachms. 

Distilled water 10 ozs. 

Strong acetic acid 2 drachms. 

Third, A concentrated solution Qf gallic acid. 

F(mrth, Good spirits of wine. 

Fifth. Hyposulphate of soda 1 oz. 

Pistilled water ,,.,,.. 10 oz8. 
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For the positive jpictures — 

First. Chlonde of sodimn 168 grains. 

Distilled water 10 ozs. 

Sec(md. Nitrate of silver 1 oz. 

Distilled water 10 ozs. 

Third. Hyposulplute of soda 1 oz. 

Distilled water 10 ozs. 

Nitrate of silver 30 grains, dissolved in ^ oz. of distilled water, 
to be ponred into the solution in a small stream, while it is con- 
stantly stirred with a glass rod. 

Martin particularly reconnnends the application of the iodine 
salt first to the paper, drying this, then applying the argentine 
Bolution, and drying rapidly. I have urged the necessity of this 
on several occasions : the advantages are, that the iodide of silver 
is left on the very Burface of the paper ready for the inAuence of 
the slightest chemical radiation. 

The use of organic matter in &iCLlitalHng the change of the silver 
salts very early engaged the attention of Sir John Herschel ; and 
from time to time, following his suggestions, others have employed 
various organic matters, albumen and gelatine being the fiavourite 
substances. These have been ^principally used for the purpose 
of spreading photographic preparations on glass — ^which we shall 
have particularly to describe : at the same time they are stated 
to have been employed with much advantage on paper by some 
photographists. For the negative pictures, Gustave Le Gray 
gives us the following directions and particular uiformation : — 

First Operatian. — ^Dissolve three hundred grains of isinglass in 
one pint and three quarters of distilled water (for this purpose use 
a water bath). 

Take one half of this preparation while warm, and add to it as 
under : — 

lodide of Potassium 200 grains. 

Bromide of ditto 60 „ 

Chloride of Sodium 34 „ 

Let these salts be well dissol^ed, then filter the solution through a 
piece of linen, put it, stiU warm, in a large dish, and plunge in your 
paper completely, leaf by lea^ one on the other, taking care to pre- 
vent the air-bubbles from adhering to the paper. 

Put about twenty leaves at a time into the dish, then tum the 
whole, those at the top to the bottom, then take them out one by 
one, and hang them by one comer with a pin bent like the letter 
S, to dry spontaneously. 

When hung up, attach to the opposite comer a piece of bibu- 
lous paper, wMch wiU facilitate the drjdng. 

AViien the paper is diy, cut it the size required, and preser^e it 
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in a folio for use ; this paper may be made in the day-time, as it is 
not sensitiye to light. 

The bromide does not, in this case, act as an accelerator, as it 
does on the silver plates of the Daguerreotype, because, instead of 
quickening, it retards the operation a little ; its action is to pre- 
senre from the gallic acid the white of the paper, which would 
blacken more rapidly ifyou employed the iodide oi potassium alone. 

Second Operation. — rrepare, by the light of a taper, the follow- 
ing solution in a stoppered bottle : distilledwater, 6 fluid ounces, 
cry8taUized nitrate oi silver, 250 grains. 

When the nitrate is dissolved, add 1 ounce of ciystaLlizable acetic 
acid : be careful to eiclude this bottle from the light, by covering 
it with black paper. This solution will keep good until the whole 
isused. 

When you wish to operate, pour the solution upon a porcelain 
or glass slab, surrounded with a glass or paper border to keep the 
liquid from running off. I usually take the solution out oi the 
bottle by means of a pipette, so as to prevent the distribution of 
any pemcle of dust or other impurity from being distributed over 
the glass slab. 

Take a sheet of the iodized paper by two of the comers, holding 
them p^endicularly, and gently lower the middle of the paper 
upon the centre of the slab ; gradually depress mitil the sheet is 
equally spread ; repeat this operation several times until the air- 
bubbles ^sappear; take also the precaution to keep theupper side 
of the paper ojpy. 

In order to prevent the fingers from spotting the paper, pass a 
bone paper knife under the comer of the sheet, to litt it from the 
skb between that and the thumb. 

Let the sheet remain upon the slab until the fonnation of the 
ehloro-bromo-iodide of silver is perfect. 

This may be known by the disappearance of the violet colour 
which the back of the paper at first presented ; it must not be left 
longer, otherwise it would lose its sensitivene8s. 

The time required to effect this chemical change is from one to 
five minutes, dependingupon the quality of the paper. 

Spread upon a glass, fitfced to the frame of the camera, a piece of 
white paper weU soaked in water ; upon this place the prepared 
sheet, the sensitive side upwards. 

The paper which you pLBMje undemeath must be free from spots 
of iron and other impurities. 

It is also necessary to mark the side of the glass which oughtto 
be at the bottom of the camera^ and to keep it always inclined in 
that direction when the papers are applied; if this precaution is 
neglected, the liquid coUected at the bottom, in famug over the 
prepared paper, would not fail to produce spots. The paper thus 
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applied to the glass will remaLa there for an hour without falliTig 
on, and can be plaeed within that time in the camera. 

When I am going to take a proof at a distance, I moisten the 
slieet of lining paper with a thick solution of gum arabic, and can 
tbus preserye for a longer time its bumidity and adhesion. I can 
also in tliis case make use of two glasses between wliicli tbe paper 
is jlaced, according to the direction of M. Blanquart Everard ; but 
it is necessaiy to take great care that the plates of glass are per- 
fectly clean, and to have them re-polished ii scratched. 

I employ for this purpose, blottmg paper to clean them, as well 
as my plates ; it is much superior to linen, and absorbs liquids and 
impurities that adhere to it. I never spare the blotting paper, for 
I would rather use a leaf too much than be uncertain about the 
cleanness of my glass. 

When the sheet of limng paper adheres well to the glass, it 
should not be removed, but only moistened afresh with water, after 
which you may apply another sheet of the sensitive paper. 

In preparing several sheets of the sensitive paper at a time, it is 
not necessary to wash the slab for each sheet ; you need only draw 
over it a piece of white paper, to remove any dust or pellicle lormed. 

When your operations are finished, you may pour back the aceto- 
nitrate of silver mto a bottle, and reserve it for another time. 

The necessity of employin^ M. Gray's papers in a wet state i» 
their most objectionable quality, but certainly the results obtained 
hj strict attention to his directions are ofben exceedingly beautiM. 
ior developing the image the following is recommended, which 
does not, however, differ essentially from the deyelopiug processes 
already described. 

Make about a pint bottle of saturated solution of gallic add, 
haviag acid in excess, and using distilled water ; decant a portion 
into a smaller bottle for general use, and fill up the other bottle ; 
you wiLL thus always have a clear saturated solution. 

Pour upon a slab of glass kept horizontal, a little of this liquid, 
spreading it equally with a slip of paper, then apply the paper 
which has been exposed in the same manner as descnbed for the 
negative paper, being careftil to keep the back dry. "Watch ita 
development, which is easily observed through the back of the 
paper ; you may leave it thus as long as the back of the image does 
not begm to spot. 

When it is rendered very vigorous, remove it quickly to another 
clean slab, and weU wash it in several waters, occasionally tuming 
it, and gently passing the finger over the back ; by this means you 
remove any crystals of gallic acid which might spot the picture. 

The appearance of the . image at the end oi this process will 
enable you to judge if it was exposed in the camera the proper 
timo. 
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If it becomes a blueisli grey all over, tbe paper has been exposed 
too long ; if tbe strongest lights in tbe object, which should be veiT 
blaek in the nega*ive, are not deeper than the half tints, it has still 
been too long exposed; if, on the contrary,it has been exposedtoo 
short a time, the lights are but slightly marked in black. 

If the time has been just right, you will obtatu a superb proof, 
which will exhibit well defined conirasts of black and white, and 
the light parts very transparent. The operation is sometimes 
accelerated by heating the gallic acid, and by this process the dark 
parts of the picture are rendered very black. 

To ^ these negative proofs, a very strong solution of hyposul- 
phite of soda is employed, and the picture is allowed to remain in 
it until every trace of yellowness is removed fix)m the paper. 

M. Le Gray has also employed collodion — gun cotton dissolved 
in ether — ^mixed with spirits of wine, and spread over paper, instead 
of the isinglass, with very good effect. 

Mr. Cousins mentions, in his translation of M. Le G-ray's paper, 
that the following were the improved proportions in which he re- 
eommended an albuminous mixture to be made for paper : — 

White of Eggs, 2 fluid ounces and haJf . 
lodide of Potassium , , . 56 grains. 
Bromide of Potassium . . 15i „ 
Chloride of Sodium . . . 4 „ 

M. Le Gray, in his memoir, gives the foUowing general directions : — 

Pour the solution into a dish, placed horizontally, taking care 
that there is no froth ; then take the paper that you have chosen, 
and wet it on one side only, begioning at the edge of the dish 
which is nearest to you, and the largest side of the sheet, placing 
the right angle on the Hquid, and inclining it towards you ; advance 
it in such a manner as to exercise a pressure which will remove the 
air-bubbles. Place before you a light, so as to be able to perceive 
the bubbles, and to push them out if they remaia. 

Let the leaf imbibe for a minute at most, without touching it ; 
then take it up gently, but at once, with a very regular movement, 
and hang it up by the comer to diy. 

You prepare tnus as many leaves as you wish in the same bath, 
taking care that there is alwavs about a quarter of an inchin depth 
of the solution in the dish ; then place your sheets (thus prepared 
and dried) one on the other between two leaves of white paper, 
and pass over them several times a very hot iron, taking out a leaf 
each time: you willthus render the albumen insoluble. 

The iron should be as hot as it can be without scorching the 
paper. 

Then make use of this negative paper exactly like the first paper 
named, only great attention must be observed that the immersion 
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in the aceto-mtrate bath is instantaneous, aad that the air-bubbles 
are immediately driveii out ; for every time you stop, you will make 
Btains the same as on glass. It is also necessaiy to neat moderatelj 
the gallic acid. 

One of the best services renderedby the albumen to photography 
is, without doubt, its application to tne preparation of the positive 
paper, to which it gives a brilliancy and vigour difficult to obtain 
Dy any other method ; which is prepared thus : — 

Take white of eggs, to which add the fifth part by volume of 
saturated solution of chloride of sodium ; then beat it into a &>th, 
and decant the clear liquid after it has settled for one night. 

With this the paper is first washed, and then with a strong 
solution of nitrate oi silver. 

M. Blanquart Everard published a process as his own, in France, 
and received the compliments of the Academy of Sciences for it, 
which in no respect differed from Mr. Talbot'8 : this, therefore, 
requires no iurther notice ; but a modification of M. Victor's, and 
his own application of albumen, must not be neglected. 

Method ofprepar%ng paper mth albumen, so that it may he em- 
ployed whiUt dry, — The paper prepared by means of albumen pos- 
sesses properties analogous to those prepared by means of serumy 
but in a much less degree : the former, like the latter, may bekept 
for an indefiiiite time after its preparation with the iodide of 
potassium, but after having been submitted to the action of the 
aceto-nitrate of silver it will not keep good beyond the next day. 
The impressions obtained by means of the following preparation 
are admirable : though not so well defined as those on glass, yet 
they are more beautiful, as the outline is less «harsh, and they 
possess more harmony and softnes8. We consider this to be quite 
a triumph for those who eieroise themsekes in the photographic art. 

Beat mto a froth the whites of eggs, to which a satiiated solu- 
tion of iodide of potassium, and bromide of potassium, has been 
added, in the proportion of thirty drops of the lormer and two drops 
of the latter for the white of each egg ; let the miiture standuntil 
the &oth retums to a liquid state, mter through clear muslin, and 
coUect the albumen in a large flat vessel. On this lay the paipor 
to be ^repared, and aJlow it to remain there some minutes. When 
it has imbibed the albumen, Iift it up by one of its comers ; let it 
drain, and lastly dry, by suspending it with pins to a line or cord 
across the room. The subsequent preparation with the aceto- 
nitrate of silver is in every respect similar to that above described 
for the paper prepared with serum ; care being taken not to diy it 
between the two folds of blotting paper until it has become per- 
fectly transparent. The exposure oi the prepared paper to the 
light in the camera is done in the same way, and the same treat- 
ment with gaUic acid is followed : it will, however, be found that 
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the time reqiiired for exposiire will generally be foiir or five 
minutes. 

Preparation of albumirKms paper for receiving apositive image, — 
The positive paper prepared with albumen gives impressions some- 
what shining, but of a very rieh tone, well defined, and of perfeet 
transpareninr : it is prepared in the following manner : — To any 
quantity of white of eggs add 25 per cent. by weight of water, 
saturated with chloride of sodium ; beat into a fi*oth, and filter as 
in the prerious operation, — only in this case leave the paper in 
contact with the albumen for only half a minnte ; hang it up to 
dry, which it usually does in six to eight minutes ; then lay it on a 
vessel containing a solution of 25 parts of nitrate of silver in 100 
parts of water. Leave the paper on the solution for at least six 
minutes, then place it on a plate to dry. 

The serum of milk has also been employed on paper as a quick- 
ening agent, and some of the Erench authorities spe^ highly of it ; 
but I am not enabled from my own experience to speak of its ad- 
vantages. 
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CHAPTEE IX. 

PHOTOGaAPHIO PEOOESSES ON GLASS PLATES. 

The first published accoimt of tbe use of glass plates for photo- 
graphic purposes is to be fouiid in Sir John Herschers Memoir 
" On the chemical action of the rays of the solar spectrum on prepch 
rations of siher and other substances." (Philosophical Transac- 
tions, Part 1 for 1840.) The intĕrest which attaches to this is so 
great, and there appears to be in the process recommended by the 
English experimentalist so many suggestive points, jfrom which 
^iture photographists may start, that the passage is given in Sir 
John Herschers own words. 

" With a view to ascertain how far organic matter is indispen- 
sable to the rapid discoloration of argentme compounds, a process 
was tried which it may not be amiss to relate, as it issued in a new 
and very pretty varieiy of the photographic art. A solution of 
salt of extreme dilution was mixed with nitrate of silver, so dilute 
as to form a liquid only slightly milky. This was poured into a 
somewhat deep ^essel, at the bottom of which lay horizontally a 
very clean glass plate. Afber many days the greater part of the 
liquid was decanted off with a sipnon tube, and the last portions 
very slowly and cautiously drained away, drop by drop, by a siphon 
composed of a few fibres of hemp, laid parallel and moistened with- 
out twisting. The glass was not moved till quite drv, and was 
found coated with a pretty uniform film of chloride of silver, of de- 
licate tenuity and chemical purity, whichadheredwith considerable 
force, and was very little sensitive to light. On dropping on it a 
solution of mtrate of silver, however, and spreading it over by in- 
clining the plate to and fro (which it bore without discharging the 
film of chloride) it became highly sensitive, although no organic 
matter could have been introduced with the nitrate, which was 
quite pure, nor could any indeed have been present unless it be 
supposed to have emanated jfrom the hempen filaments, which were 
barely in contact with the edge of the glass, and which were con- 
stantly ahstracting matter from its surfece in place of introducing 
new. 

" Exposed in this state to the focus of a camera with the glasa 
towards the incident light, it became impressed with a remarkably 
weU defined negative picture, which was direct, or reversed, accord- 
ing as looked at from the front or the back. On pouring over ihis 
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cautiously, by means of a pipette, a solution of hyposulphite of 
soda, the picture disappeared, but tliis was only while wet ; for on 
wasbing in piu^ water and drying, it was restored, and assumed 
much the air of a daguerreotype when laid on a black ground, and 
still more so when smoked at the back, the silvered portions re- 
Aecting most light, so that its characters had, in fact, chan^d 
from negative to positive. From such a picture (of course befcre 
smoking) I have ibund it practicable to take photographic copies ; 
and although I did not, in fact, succeed in attempting to thicken 
the fihn of sil^er, by connecting it, under a weak solution of that 
metal, with the reducing pole of a voltaic pile, the attempt afforded 
distinct indications of its practicability with patience and perseve- 
rance, as here and there, over some small portions of the surface, 
the lights had assumed a fal\. metaUic brilliancy under this process. 
I would only mention fiirther, to those who may think this eiperi- 
ment worth repeating, that all my attempts to secure a good result 
by drying the nitrate in the fihn of chloride have failed, the crys- 
tallization of the salt disturbing the uaiiformity of the coating. To 
obtain delicate pictures the plate must be exposed wet, and when 
withdrawn must immediately be plunged into water. The nitrate 
being thus abstracted the plate may then be dried, in which state 
it is half fiied, and it is then ready for the hyposulphite. Such 
details of manipulation may appear minute, but they cannot be 
dispensed with in practice, and cost a great deal of time and trouble 
to discover. 

" This mode of coating glass with films of precipitated argentine 
or other compounds, a^ords, it may be observed, the only effectual 
means of studying their habitudes on exposure to light, free from 
the powerM and ever-varying inAuence of the 8ize iu paper, and 
other materials used in its manu&cture, and estimating their de- 
gree of sensibilily and other particulars of their deportment under 
the inAuence of re-agents. I find, for eiample, that glass so 
coated with the iodide of BiLver is much more sensitive than if 
simikrly covered with the chloride, and that if both be washed 
with one and the same solution of nitrate, there is no comparison 
in respect of this valuable quality ; the iodide being far superior, 
and of course to be adopted in preference, for the use of the 
camera. It is, however, more difficult to fii, the action of the hypo- 
sulphites on this compound of silver being comparatively slow and 
feeble. 

" When the glass is coated with bromide of silver, the action, 
per se, is very slow, and the discolouration ultimately produced far 
short of blackness ; but when moistened with nitrate of silver, sp. 
gr. 1.1, it is stiU more rapid than with the iodide, tuming auite 
black in the course of a very few seconds' exposure to sunshine. 
Plates of glass thus coated may be easily preserved for the use of 
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the camera, and liave the adyantage of being ready at a momeiit'» 
notice, requiring nothing but a wash over with the nitrate of 8ilver, 
which may be delayed imtil the image is actually thrown on the 
plate, and adjusted to the correct focus with all deliberation. The 
sensitive wash being then applied with a soft flat camel-hair brush, 
the box may be closed and the picture impressed, after which it 
only requires to be thrown into water, and oried in the dark, to be 
rendered comparati^ely insensible, and may be finally fixed with 
hjposulphite of soda, which must be applied hot, its 8olvent power 
on the bromide being even less than on the iodide." 

Sir John Herschel suggested a trialof the Auoride of silver upon 
glass, which, he says, if proved to be decomposable by light, might 
possibly effect an etching on the glass, by the corroding property 
of the hydroAuoric acid. 

The metallic Auorides have been found to be decomposable, and 
a very sensitive process on paper, caUed the Auorotype, will be de- 
scribed in the chapter on miscellaneous processes. I am not aware 
that any experiments have been made durectly upon glass, but it is 
certainly worthy of a careM trial. 

Herschel has remarked that we cannot allow the wash of nitrate 
to dry upon the coating of the chloride or iodide of silver. I^ 
however, we dip a glass which has one film of chloride upon it into 
a solution of common salt, and then spread upon it some nitrate of 
8ilver, we may very matenaUy thicken the coatiag, and thus pro- 
duce more intense effects. Mr. Towson employed glass plates pre- 
pared in this manner vdth much success. The mode adopted by 
that gentleman was to have a box the exact size of the glass plate, 
in the bottom of which was a small hole ; the glass was placed over 
the bottom, and the mixed solution, just strong enoughtobemilkr, 
of the salt and silver spread in. As the fluid finds its way slowly 
around the edges of the glass, it filters out ; the peculiar sur&ce 
action of the solid glass plate, probably a modified fi)rm of cohesive 
force, separating the fine precipitate, which is left behind on the 
8urface of the plate. By this means the operation of coating the 
glass is much quickened. Another method by which films oi anv 
of the salts of silver can be produced upon glass plates is the foi- 
lowing modification of the patent processes of Drayton and of 
Thompson for silvering glass. 

Take a very clear pkte of glass, and havin^ put around it an 
edging of wax about half an inch in depth, pour mto it a solution 
of nitrate of silver made alkaline by a &w drops of ammonia, takins 
care that no oxide of silver is precipitated ; mix with this a small 
auantity of spirits of wine, and then add a mixture of the oils of 
lav6nder and cassia, or, which is perhaps the best process, a solution 
of grape su^. In a short time the glass will be covered with a 
very beauti&l metallic coating. The solution is now poured of^ 



Digitized by VjOOQ lC 



PHOTOOBAPHIO PBOCESSES OHT OLASS PLATES. 93 

and the edge removed; the silveris exposedto the action of diluted 
chlonne, to the vapour of iodine or bromine, untiL it is converted 
into compound with one of these elements, after which we may 
proceed as in the former case. 

In the Technologiste for 1848, M. Niepce de Samt Victor pub- 
lished his mode of appljing albumen to glass plates. M. Blanquart 
Everard followed ; and successively albumen, gelatine, serum, coUo- 
dion, and other substances, have been recommendedfor application 
on glass ; but few of these substances have been found to answer so 
periectly as albimien appHed according to the directions of M. Le 
Gray. 

He recommends that the whites of fresh eggs equal to about five 
fluid ounces be mixed with not more than 100 grains of iodide of 
potassium, and about twenty gndns of the bromide, and half that 
quantity of common salt. 

He then directs you to beat this miiture in a large dish with a 
wooden fork, until it is reduced to a thick white froth, to let it 
repose aU night ; the next day decant the viscous liquid, which 
has deposed, and use it for the preparation of your glasses. 

For this purpose takethin glass, or, what is much better, graund 
glass, an which the adherence m more per/ect ; cut it the size of your 
camera frame, and grind the edges. 

The success of the proof is, in a great measure, due to the even- 
ness of the coat of albimien. 

To obtain this, place one of your glasses horizontally, the un- 
polished side above (if you use ground glass, which I think prefer- 
able), and then pour on it an abundant quantity of the albumen. 
Take a rule of glass very straight, upon the ends of which have 
beenfa8tened two bands of stout paper steeped in white wax ; hold 
this with the fingers in such a manner that they will overlap the 
sides of the glass plate about one-eighth of an inch. You then 
draw the rule over the glass with one sweep, so as to take off the 
excess of albumen. ^e object of the slip of paper is to keep 
the glass rule from the surface of the plate, and ensure a thin but 
even coating of the albuminous mixture. 

Thus, in making the paper band more or less thick, you vary 
the thickness of the coating. Or you may arrive at the same 
result by pasting two narrow bands of paper on the sides of the 
plate, and passing simply the rule down. I prefer the first means, 
because with the second one is almost sure to soiL the glass in 
sticking on the paper. 

Tou must never go the second time over the glass with the rule> 
or you wiU make air-bubbles ; when thus prepared, permit it to 
dry spontaneously, keeping it in an horizontal position and free 
from dust. When the coat of albumen is well dry, submit your 
glasses to the temperature of 160° to 180° rahrenheit ; this you 
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may do either before a qidck fire, or by shutting them up in an 
iron saucepan well tinned, with a cover ; you tben place the sauce- 
pan in a bath of boiling water : the action of the heat hardens the 
albumen ; it then becomes perfectly insoluble, and ready to receive 
the aceto-nitrate of SLlver. 

The glasses thus prepared may be kept for any length of time. 
I prepare the first coat also by saturating the f6rmer mirture 
with gallic acid, which gives it more consistency and greater sen- 
sitiveness. 

When you wish to make a proof, (by using the preparation 
moist,) you plunge the glass thus prepared in a bath of aceto- 
nitrate of 8ilver, described in the second operation of the negative 
paper. This operation is very delicate, because the least stoppage 
in its immersion in the bath will operate on the sensitive coating, 
and cause irregularities which nothing can remedy. 

To obtain this instantaneous and regular immersion, I make a 
box with glass sides, a trifle larger than the plate, and about half- 
an-inch wide, with wooden grooves, similar to those in the daguer- 
reotype plate box; into tĔs I pour the aceto-nitrate, and let 
the prepared glaiss fall into it with a siogle movement, leaving 
it to soak four or five minutes m the bath ; then remove it, wash 
weU with distilled water, and expose it in the camera while moist. 
The time wiU vary from two to thirty minutes, or nearly double 
that time if the glass is dry. 

When you wish to operate with the glasses dry instead of moist, 
it is proper to dip them iu a bath of gallic acid a quarter of an 
hour after they are taken out of the aceto-nitrate bath ; then well 
wash them with distilled water, and dry them as directed. 

When you take the plate out of the camera, you develop the 
image the same as the negative on ^aper, by putting it into a bath 
of saturated gallic acid ; when it is weU aeveloped, fii it by the 
same method indicated for the paper. 

To obtain a positive proof, it is sufficient to apply on the 
negative proof a sheet of common positive paper, or, better still, a 
sheet of positive albumen paper, which I wiU describe hereafter. 

You then put it in the pressure frame, placing above it a piece 
of black cloth pasted on one side of a thick sheet of glass ; then 
shut the frame, giving to the proof a slight pressure ; after which, 
expose it to the light. In order to foUow its action, you may just 
raise it by one comer of the glass, to judge of the tmt which the 
image takes : when you think it sufficiently exposed, take it out 
of the firame, and fix it the same as the positive paper. 

Some very ingenious experiments have been made by Mr. 
Malone, from whose communication the foUowing remarks are 
quoted : — 

" To the white of m egg its own bulk of water is to be added; 
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the mkture, beaten with a fork, is then strained through a pieee 
of linen cloth, and preseryed for nse in a glass stoppered bottle ; 
then a piece of plate glass, cleaned with a solution of caustic 
potash, or any other alkali, is to be washed with water and dried 
with a doth. When the glass is about to be used, breathe on it, 
and rub its surface with clean new blotting paper ; then, to remove 
the dust and £[bres which remain, use cotton-wool or a piece of 
new linen. Unless this latter, and, indeed, every other precaution 
is taken to prevent the presence of dust, the picture will be full of 
spots, produced hj a greater absorption of iodine (in a subsequent 
process) in those than in the surrounding parts. 

'^ On the clear glass pour the albumen, inclining the plate &om 
side to side until it is covered ; allow the excess to run off at one 
end of the comers, keeping the plate inclined, but nearly verticaL 
As soon as the albumen ceases to drop rapidly, breathe on or warm 
the lower half of the plate ; the warmth and moisture of the 
breath will soon cause it to part with more of its albumen, which 
has now become more fluid: of course, care must be taken to 
warm only the lower half. Wiping the edges constantly hastens 
the operation. Until this plan was adopted, the coatings were 
seldom uniform ; the upper half of the plate retained less than the 
lower. When no more albumen runs down, dry the plate by a 
lamp, or bv a common flre, if the dust that it is inclined to impart 
be avoidea. 

" The next operation is to iodize the plate. Dilute piu^ iodine 
with diy white sand in a mortar, using about equal parts of each ; 
put this mixture into a square vessel, and place over it the albu- 
minized plate, previously heated to about 100® Fah. As soon as 
the film has become yellow in colour, resembling beautifully stained 
glass, remove the plate into a room lighted by a candle, or through 
any yellow transparent substance, yellow calico for instance, and 
plunge it vertically and rapidly into a deep narrow vessel contain- 
mg a solution oi one hundred grains of nitrate of silver to fifty 
minims of glacial acetic acid, diLuted with five ounces of distiUed 
water. Allow it to remain until the transparent jellow tint dis- 
appears, to be succeeded by a milky-looking film oi iodide of silver. 
Washing with distilled water leaves the plate ready for the camera. 

" It may be here noted that the plate is heated in iodiziiig for 
the puipose of accelerating the absorptoin of the iodine : an ex- 
posure to the vapour for ten minutes, with a few seconds' immer- 
sion in the SLlver solution, has been found to be sufficient." 

Hydrochloric acid, chlorine or bromine, may be used with the 
iodine to give increased sensibility to the plate. 

The plate is removed from the camera, and we pour over it a 
saturated solution of gallic acid. " A negative Talbotype image is 
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the restilt. At this point previous experiinentalists haYe stopped. 
We have gone ftirther, and find that by pourine upon the sunace 
of the reddish brown negative image, during its development, a 
strong solution of nitrate of silver, a remarkable effect is produced. 
The brown image deepens in iutensity until it becomes black. 
Another change commences — ^the image begins to grow lighter ; 
and finally, by perfectly natural magic, hhck is converted into 
white, presenting the curious phenomena of the change of a 
Talbotype negative into apparently a positive Daguerreot^e, the 
positive still retaining its negative properties when viewed by 
transmitted .light. 

To fix the picture, a solution of one part of hyposulphite of soda 
in siiteen parts of water is poured upon the plate, and left for 
several mmutes, until the lodide of silver has been dissolved. 
"Washing in water completes the process. 

" The phenomenon of the Daguerreotype," says Mr. Malone, " is 
in this case produced by very opposite agency, no mercury being 
present, metallic silver here producing the lights, while in the 
Daguerreotype it produces the shadows of the picture. We at 
first hesitated about assigning a cause for the dull white granidar 
depositwhich forms the image, judging it to be due simply^to 
molecular arrangement. Later experiments, however, have given 
us continuouB fi^s of bright metallic silver, and we find the dull 
deposit becomes brilliant and metallic when bumished. It should 
be obser^ed that the positive image we speak of is on glass, strictly 
analogous to the Daguerreotype. It is positive when viewed at 
any angle but that which enables it to renect the light of the ray. 
This is one of its characteristics. It must not be confounded with 
the continuous film image whieh is seen properly only at one angle ; 
the angle at which the other ceases to exist. It is also curious to 
observe the details of the image, absent when the plate is viewed 
negatively by transmitted light, appear when viewed positively by 
reAected light." 

Niepce de Saint Victor has recently published aprocess m which 
he employs starch iostead of albumen on the glass plates. The 
main leatures of this process are as foUows : — ^About 70 grains of 
starch are rubbed down with the same quantity of distilled water, 
and then mixed with three or four ounces more water ; to this is 
added 5| grains of iodide of potassium dissolved in a very small 
quantity of water, and the whole is boiled until the starch is pro- 
perly dissolved. With this the glass plates are careftdly covered, 
and then placed to dry on a perfectly horizontal table. When 
thoroughly dried the aceto-mtrate of silver is applied, hj 
wetting a piece of paper, placing this on the starch, and over it 
another piece of paper wetted with distilled water. This mode of 
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preparation ftiniislies, it is said, tablets of great sensibility ; but 
the starch is liable to break off from the glass, and there is much 
difficulty in spreading it uniformly in the first instance. 

Mr. Mayall has recently published a form of process, employed 
by M. Martin, which differs in no essential particular from tjiose 
ateady described ; but as uivolving some niceties of manipulation, 
on wluch, the writer says, depends the perfection of his Anished 
pictures, it is thought advisable to quote it. 

" Eirst. The albumen of dijresh egg must be beateninto a snow- 
like mass vdth a bunch of quills, dropping into it ten drops of a 
saturated solution of iodide of potassium ; allow it to stand six 
hours in a place free from dust, and moderately warm, say 60°. 

" Second. A piece of hand-plate glass, eight inches by six, with the 
edges ground smooth, must oe cleaned as foUows : with a piece of 
cotton wool rub over both sides with concentrated nitric acid, then 
rinse well with water and dry. Stick a wafer on that side which I 
wiU now call the back, to mark it ; pounce upon the face a mode- 
rate quantity of fine tripoli, moistened with a few drops of a concen- 
trated solution of carbonate of potash, then vdth a piece of cotton 
wool rub the surface briskly in circles for about five minutes ; then 
with dry tripoli; then with clean cotton to clear away aU the 

" Third. To the centre of the back stick a gutta percha ball, as 
a handle : strain the prepared albumen through clean linen ; pour 
it gently into the centre of the cleaned side of the glass, keep it 
moving until the surface is entirely covered, run it iuto the cor- 
ners, and finally pour off any excess at the four comers ; disengage 
the gutta percha handle, and place the glass on another slab, that 
has been leveUed by a spirit level, in a place perfectly free from dust, 
and moderately warm. I wiU call this my iodo-albumini^ed glaaa ; 
it wUl keep for any length of time, and may be prepared in day- 
light. 

" Fourth. To excite (ayeUow shaded Ught only being used), dis- 
solve 60 grains of nitrate of sUver in 1 ounce of distiUed water and 
120 grains of strong acetic acid ; pour the whole of this solution 
into a cuvette, or shaUow porcelam dish, a Uttle larger than the 
glass plate ; place one end of the iodo-albuminized glass in the 
solution ; with a piece of quiU support the upper end of the glass, 
and let it faU suddenly on to the solution, Hrbmg it up and down 
for ten seconds ; take it out and place it face upwards in another 
dish, half fiUed vdth distUled water ; aUow the water to pass over 
the surface twice ; take out the glass, rear it up to dry ; it is ready 
for the camera, and wiU keep in this state ten days, — of course, 
shut up from dayUght, in a moderately warm place, but never 
moist. The solution may be filtered into a black bottle, and wiU 
do again by now and then adding a few drops of acetic acid, and 

H 
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keeping it in the dark. Espose in the camera iwm foiir to ten 
minutes, aecording to the amount of light and the aperture of the 
lens. Suppose I say a lens of three inches diameter, sixteen in 
focus for parallel rays, a one inch diaphragm plaoed three inches 
in £ront oi the lens (one of Eoss's photographic lenses is just the 
thing), the eiposure would be ini good light about five minutes. 

" IHith. Develop as follows. Place the glass, face upwards, on a 
stand with adjusting screws to make it level ; pour a concentrated 
solution of gaUic acid over the surface ; the unage wiU. be firom 
half an hour to two hours in conung out. It is best to apply a 
gentle heat, not more than 10° above the temperature of the room, 
it being 60**. Should the image stiU be feeble, pour off the gaUic 
acid, rinse the proof with water, and pour on to it equaL ouantities 
of aceto-nitrate of silver and gaUic acid reduced one haLf with 
water. The image will now quickly develop ; arrest it in four or 
five minutes, wash it well iu three waters, aud fix with hyposul- 
phite of soda as foUows : — 

" Sixth. Three drachms of hyposulphite of soda^ one ounce of 
water. Allow the proof to remain in this solution until all the 
yeUow iodide disappears, wash it well, rear up to dry, and it ia 
finished. 

" Success is sure to attend any one practising this method, pro- 
vided the eggs arejresh and the glass is clean : if the glass is not 
clean, or the eggs are stale, the albumen wiU spUt off ia fixiQg. 

" Caution. — ^Wash aU the vessels as soon as done with, with nitric 
acid, and then with water. Every precaution should be used to 
avoid dust. The albumen of a duck's egg is more sensitive than 
that of a hen ; and from an experiment of to-day, I am almost 
certain that of a goose is more sensitive than either." — Athenaum, 
No. 1220. 

Several other preparations have been employed, with variable 
success, and recommended for procuring an absorbent film upon 
glass plates — amongst others the serum of mUk has been used by 
M. Blanquart Everard; others combiae with their albumen or 
gelatine, grape sugar and honey ; the object of these being to 
quicken the process, which they appear to do, in yirtue of their 
power of precipitating the metals from their solutions. 

Blanquart Evrard has lately commimicated the foUowing to the 
Paris Academy of Sciences, as an instantaneous process : — " Muo- 
ride of potassium added to iodide of potassium, in the preparation 
of the negative proof produces instantaneous images on exposure 
in the camera. To assure myself of the extreme sensibiUty of the 
Auoride, I have made some experiments on the slowest preparations 
employed in photography — that of plates of glass covered with 
albumen and iodine, requiring exposure of at least sixty tunes 
longer than the same preparation on paper. On adding the Auoride 



Digitized by VjOOQ lC 



PHOTOORAPHIC PBOOESSES ON GLASS PLATES. 99 

to tlxe albumen and iodide, and substituting for tbe washing of the 
glass in distilled water after treatment with the aceto-nitrate of 
silyer, washing in Auoride of potassium the image immediately on 
exposure in the eamera obscura, I have indeed obtained this result 
(but under conditions less powerftil in their action) without the 
addition of the Auoride to the albumen, and by the immersion only 
of the glass plate in a bath of Auoride after its passage through 
the aceto-nitrate of silver. This property of the nuorides is calcu- 
lated to give very valuable residts, and will probably causĕ, in this 
branch of photographic art, a change equally as radical as that 
effected by the use of bromine on the iodized silver plates of 
Daguerre." A process published in the author's Eesearches on 
Light, in 1844, andnamed thelluorotype, sufl&ciently establishes my 
claim to priority in the use of the Auorides. In a subsequent chapter 
the peculiarities of these salts will be the subject of consideration. 
The moment iutimation was given of the employment of glass 
plates for the negative photographic pictures, an attempt waa 
made in this country to include them in a patent ; but the 
previous publication of Sir John Herschers eiperiments on glass 
prevented this. Mr. Talbot has, however, patented the use of 
unglazed porcelain. It is impossible to say what may be the 
result of the experiments of this gentleman, but there appear to 
be many objections to the use of this material ; and it is also very 
doubtful if such plates can be manufactured sufficiently true for 
the delicate purposes of photography. 

Prom the specification we glean the foUowing particulars of the 
process practised by Mr. Talbot upon the biscuit-ware tablets. 

Plcturea on Porcelaln Tablets, amd Mr. Fox Talbot^a last Patent.— Tho 

first part of the patentee's invention consists in the use of plates 
of unglazed porcelain, to receive the photographic image. A plate 
intended for photographic purposes should be made of the miest 
materials employed by the manuTacturers of porcelain ; it should 
also be flat, very thin, and semi-transparent ; if too thin, so that 
there would be a chance of breaking, it may be attached by means 
of cement to a piece of glass, to give it strength. The substance 
of the plate should be slightly porous, so as to enable it to imbibe 
and retain a sufficient quantify of the chemical solutions employed. 
To prepare the plate for use, it is first required to give it a coating 
of albumen, or white of eggs, laid on very evenly, and then gentlj 
dried at a fire. According as the plate is more or less porous, it 
requires more or less of the albuminous coating ; it is best to 
employ a very close grained porcelain, which requires but very 
little white of egg, The prepared plate may be made sensitive to 
light in the same way in which a sheet of paper is rendered sensi- 
tive ; and we generally find the same methods applicable for photo- 
graphic pictures on paper appHcable to those on porcelain plates, 
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and one of the proeesses employed by tbe patentees is nearly tlie 
same as that patented by Mr. Talbot in 1841. The prepared 
plate is dipped into a solution of nitrate of silver, made by dis- 
solying twenty*five grains of nitrate in one ounce of Tsrater ; or tbe 
solution is spread over the plate miiformly "with a brush ; the plate 
is then dried, afterwards dipped into a solution of iodide of po- 
tassium, of the strength of about twenty-five grains of iodide to 
one ounee of water, again dried, and the surface rubbed clean and 
smooth with cotton. The plate is now of a pale-yellow colour, 
owing to the formation on its surface of iodide oi silver. The 
plate prepared as above directed may be kept in this state until 
required, when it is to be rendered 8ensitive to light by washing it 
over with a solution of gallo-nitrate of silver, then placed in the 
camera ; and the image obtained is to be rendered visible, and 
suiEciently strengthened, by another washiug of the same liquid, 
aided by gentle warmth. The negative picture thus obtained is 
fixed by washing it with water, then with bromide of potassium, 
or, what is stiU better, hyposulphite of soda, and again several 
times in water. The plate of porcelain being semi-transparent, 
positive pictures can be obtained from the above-mentioned nega- 
tive ones by copying them in a copying-frame. 

The picture obtamed on porcelaiu can be altered or modified in 
appearance by the application of a strong heat — a process not 
applicable to pictures taken on paper. "With respect to this part 
01 their iQvention, the patentees cmm : — " The obtaining, by means 
of a camera, or copying-frame, photographic images or pictures 
upon slabs or plates of porcelaia. ' The second part relates to the 
process which has been discovered and improved upon by Mr. 
Malone, who is associated with Mr. Eox Talbot in the patent. 
" The patentee's improvement is a method of obtaining more com- 
plete fixation of photographic pictures on paper. For this purpose, 
the print, after undergoing the usual fixing process, is dipped into 
a boiling solution of strong caustic potash, which changes the colour 
of the print, and usually, after a certaiu time, acquires something 
of a greenish tint, which indicates that the process is terminated. 

The picture is then weU washed and dried, and if the tint ac- 
quired by it is not pleasing to the eye, a sHght exposure to the 
vapours of sulphuretted hydrogen will restore to it an agreeable 
brown or sepia tint. Under this treatment the picture diminishes 
in size, insomuch that if it were previously cut in two, and one 
part submitted to the potash process and the other not, the two 
halves, when affcerwards put together, woiild be found not to eor- 
respond. The advantages of this process for removing any iodine 
which, even after fixing with the hyposulphite, remains in the 
paper, is great, and it will tend mueh to preserve these beautiful 
transcripts of nature. The patentee then claims as an improve- 
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ment the use of yamished paper, or other transparent paper im- 
perviou8 to water, as a substitute for glass, in eertain circum- 
stances, to support a film of albumen, for photographic purposes. 
A sheet of writing-paper is brushed over with several coats of 
vamish on each side : it thus becomes extremely transparent. It 
is then bmshed over on one side with albumen, or a mixture of 
albumen and gelatine, and then dried. This fi1m of albumen is 
capable of being rendered sensitive to light by exposing it to the 
vapour of iodine, and by following the rest of the process indicated 
in the preceding section of this specification. The advantages of 
using yamished or oil paper do not consist in any superiority of 
the images over those obtained upon glass, but in the greater con- 
vemence of using paper than glass in cases where a large number 
of pictures have to be made and carried about for considerable 
distances : besides this, there is a weU-known kind of photographic 
pictures giving panoramic views of scenery, which are produced 
upon a curved surfisice by a movement of the object-glass of the 
camera. To the production of these images glass is hardly ap- 
plicable, since it cannot be readHy bent to the required curve 
and again straightened ; but the case is met by employing talc, 
vamished paper, oiled paper, &c., instead of glass. It will be seen 
that the vamished paper acts as a support to the film of albumen 
or gelatine, which is the surface on wluch the light acts, and forms 
the picture. The next improvement consists in forming photo- 
graphic pictures or images on the surfaces of poHshed steel plates. 
!For this purpose, one part (by measure) of a saturated solution of 
iodide of potassium is mixed with 200 parts of albumen, and spread 
as evenly as possible upon the surface of a steel plate, and dried 
by the heat of a gentle fire. The plate is then taken, and, whilst 
stiU warm, is washed over with an alcoholic solution of gallo-nitrate 
of silver, of moderate strength. It then becomes very sensitive, 
and easiiy receive8 a photographic image. K the plate be cold, 
the sensibility is considerably lower. The image obtained is fixed 
by washing with hyposulphite of soda, and fina]ly with water. 
The print adheres to the steel vrith much tenacity, and forms a 
process very useful to engravers. With respect to this part of the 
invention, the patentee claims the production of a photographic 
image upon a plate of steel. Upon a careful examination of this 
patent, it wiU be evident that the substitution of porcelain for 
glass, vdth very doubtful advantage, constitutes its only real 
novelty, eicepting the process above described by Mr. Malone, 
The images on oiled paper are said to be exceedmgly good, and 
this may be a valuable suggestion 

Messrs. Eoss and Thompson, of Edinburgh, at the meeting of 
the British Association m that city, exhibited some positive 
images on glass plates, : these were backed up with plaster of 
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Paris, for tlie purpose of eialting tlie effects, whieh were exeeecl-' 
iiigly delicate and beautiilil. 

Messrs. Langenlieiin, of Philadelphia, have, however, just intro- 
duced into this conntiy specimens, which they term Hyalotypes. 
These are positive pictures, copied on glass n'om negatives ob- 
tained upon the same material. Their peculiarity is the adaptation 
of them for magic-lantem slides. The process by which they are 
produced is not published, but judging jB-om the effects obtained, 
the probability is, that a very slight variation only, from the pro- 
cesses described, has been ma^e. The idea is an exceedingly 
happy one, as by magnifying those images which are of the utmost 
delicacy and the strictest Sdelitjr, periect reflexes of nature are 
obtained : it, however, originated in England about two years since. 

There can be no doubt but other means of coating glass with 
8ensitive materials may be employed. Certainly the use bf albu- 
men is a ready methocC but this medium appears to interfere with 
the sensibility which it is so desirable to obtarn. As stated, by 
using combinations of iodide and Auoride salts, there is no doubt 
but the sensibility may be most materially improved, and we iind 
many of the continental photographers using honey and grape 
sugar with much advantage. 

I would, however, yenture to suggest that fibns of silver pre- 
cipitated from the solution of the nitrate by grape sugar, aldehyde, 
or gun cotton dissolved in caustic aLkali, upon which any change 
could be a^berwards produced, appear to promise many important 
advantages. 

The use of glass tablets cannot be dismissed without a notice of 
the process of Niepce, for although he employed metal in most . 
cases, glass offers some advantages for the reproduction of the 
resinous pictures, and enables us to produce some very pleasing 
effects : therefore it is thought advisable to deal with the helio^ra- 
phic process in this place. 

Heuosraphy. — M. Niepcc was thc first inquirer who appears to 
have produced pertnanent pictures by the inAuence of the sun's 
rays. This process — Heliography — is in many respects peculiar, 
which renders it necessary, although his preparation was only 
acted on by an exposure of many hours to full sunshine, to give a 
particular account of it ; the more so, as some points of consider- 
able interest require further elucidation. 

The substance employed by M. Niepce was asphaltum, or bitu- 
men of Judea. He thus directs its preparation : — " I about half 
fill a wine-glass with this pulverised bitumen ; I pour upon it, drop 
by drop, the essential oil of lavender,^ until the bitumen is com- 

1 The English oil of layender is too e^pensiye for this purpoBe. An artid» 
Bold as the French oil of layender, redrawn^ is yeiy much cheaper, and answem 
in eyery respect as well, if not better. 
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pietely saturated. I atterwards add as much more of tlie essential 
oil as causes the whole to stand about three lines above the mii- 
ture, which is then covered and submitted to a gentle heat until 
the essential oil is fully impregnated with the colouring matter of 
the bitumen. If this vamish is not of the required consistency, it 
is to be allowed to evaporate slowly, without heat, in a shallow 
dish, care being taken to protect it fpom moisture, by which it is 
injured, and at last decomposed. In winter, or auring rainy 
weather, the precaution is doubly necessary. A tablet of plated 
silver, or well cleaned and warm glass, is to be highly polished, on 
which a thin coating of the vamish is to be applied cold, with a 
light roll of very soft skin : this will impart to it a fine vermilion 
colour, and cover it with a very thin and equal coating. The 
plate is then placed upon heated iron, which is wrapped round 
with several fold8 of paper, jB-om which by this method all moisture 
had been previously expelled. When the vamish has ceased to 
simmer, the plate is withdrawn from the heat, and left to cool and 
dry in a gentle temperature, and protected from a damp atmos- 
phere. In this part of the operation a light disc of metal, with ft 
handle in the centre, should be held before the mouth, in order to 
condense the moisture of the breath." 

The plate thus prepared is now iu a fit state for use, and may be 
immediately fixed in the correct foeu8 of the camera. Afber it has 
been exposed a suiScient length of time for receiving the impres- 
sion, a very faint outline alone is visible. The next operation is 
to bring out the hidden picture, which is accomplished by a solvent. 

This solvent must be carefully adapted to the purposes forwhich 
it is designed ; it is difficult to fix with certainty the proportions 
of its components, but in all cases it is better that it be too weak 
than too strong, — in the former case the image does not come out 
strongly, — ^in the latter it is completely destroyed. The solution 
is prepared of one jpart — ^not by weight, but volume — of the 
essential oil of lavender, poured upon ten parts — ^by measure also 
— of oil of white petroleum. The mix:ture, which is first nulky, 
becomes clear in two or three days. This compound will act until 
it becomes saturated with the asphaltum, which state is readily 
distinguished by an opaque appearance, and dark brown colour. 
A tin vessel somewhat lairger than the photographic tablet, and 
one iach deep, must be provided. This is to have as much of the 
8olvent in it as will cover the plate. The tablet is plunged into 
the solution, and the operator, observing it by renected light, 
begins to see the images of the objects, to which it has been 
exposed, slowly unfoldmg their forms, though still veiled by the 
gradually darkening supematant fluid. The plate is then ]ifbed 
out, and held in a vertical position, till as mucn as possible of the 
fl(dvent has been allowed to drop away. When the dropping has 
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ceased, we proceed to tlie last, and not the least important opera- 
tion, of wasliing the plate. 

Tliis is performed hj carefully placing the tablet upon a long 

board, fixed at a large 
angle, the supports beuig 
joined to it by hinges, to 
admit of the necessary 
changes of inclination, 
under different circum- 
stances; twosmallblocks, 
not thicker than the tab- 
let, are fixed on the board, 
on which the plate rests. "Water must now be slowly poured 
upon the upper part of the board, and allowed to flow evenly over 
the surface of the picture. The descending stream clears away all 
the solvent that may yet adhere to the vamish. The plate is now 
to be dried with great care by a gentle evaporation: to preserve 
the picture, it is requisite to cover it up fpom the action of light, 
and protect it fpom humidily. 

The vamish may be applied indifferently to metals, stone, or 
glass ; but M. Niepce preters copper plated with silver. To take 
copies of engravings, a small quantity of wax is dissol^ed in essen- 
tial oil of lavender, aud added to the vamish already described : 
the engraving, first vamished over the back, is placed on the sur- 
face of the prepared tablet, face towards it, and then exposed to 
the action oi the light. In the camera obscura an exposure of 
fpom six to eight hours, varying with the rntensity of light, is 
required ; while fpom four to six hours is necessary to produce a 
copy of an engraving. The picture, in the first instance, is repre- 
sented by the contrast between the polished silver and the vamish 
coating. The discoverer afberwards adopted a plan of darkening 
the silver by iodine, which appears to have led the way to Daguerre'» 
beautiful process. To darken the tablet, it was placed in a box ia 
which some iodine was strewed, and watched mitil the best effect 
was produced. The vamish was afterwards removed by spirit of 
wine. 

Of the use of glass plates, M, Niepce thus speaks : — " Two ex- 
periments in landscape upon glass, by means of the camera, gave 
me results which, altnough imperfect, appear deserving of notice, 
because this variety of application may De brought more easily to 
perfection, and ia the end become a more iuteresting department 
of heliographv. 

" In one oi these trials the light acted in such a way that the 
vamish was removed in proportion to the intensity with which the 
light had acted, and the picture exhibited a more marked grada- 
tion of tone, so that, viewed by transmitted hght, the lan&cape 



Digitized by VjOOQ lC 



PHOTOaBiLPHIC PBOCESSES ON GLASS PLATES. 105 

produced, to a certain exteiit, the weU-known effect8 of the 
diorama. 

** In the second trial, on the contrary, the action of the luminouB 
fluid hayiug been more iiitense, the parts acted upon by the 
strongest lights, not hayiug been attacked by the sokent, remained 
transparent; the difference of tone resulted jfrom the relatiye 
thickness of the coatings of yamish. 

" If this landscape is viewed by reAection in a mirror, on the 
yamished side, and at a certain angle, the effect is remarkably 
striking ; while, seen by transmitted light, it is confused and shape- 
less : but, what is equally surprising, in this position the mimid 
tracery seems to affect the loci colour of the objects." 

A statement that M. Mepce was enabled to engrave by light, 
went the round of the press ; but this does not appear to have 
been the case. AIl that the author of heliography effected, was 
the etching of the plate, after it had undergone its various pro- 
cesses, and the drawiag was completed by the action of nitric 
acid in the usual manner ; the parts of the copperplate protected 
by the vamish remained, of course, unacted on, whilst the other 
parts were rapidly attacked by the acid. The author remarks that 
his process cannot be used during the winter season, as the cold 
and moisture render the vamish brittle, and detach it from the 
glass or metal. 

M. Niepce affcerwards used a more unctuous vamish, composed 
oi hitumen fr<m Judea, dissohed in animal oil o/ Dippel, an article 
which it is rather difficult to obtaiu in England. This composition 
is of much greater tenacity and higher colour than the former, 
and, after being applied, it can immediately be submitted to the 
action of light, which appears to render it solid more quickly, jB-om 
the greater volatility oi the animal oil. M. Daguerre remarks, 
that this very property diminishes still fiirther the resources of 
the process as respects the Ughts of the drawings thus obtained. 
These processes of M. Niepce were much improved by M. Daguerre, 
who makes the foUowing remarks on the subject : — 

The substance which should be used in preference to bitumen 
is the residuum obtained by evaporating the essential oil of laven- 
der, which is to be dis8olved in alcohol, and appHed in an extremely 
thin wash. Although all bituminous and resinous substances are, 
without any exception, endowed with the same property — ^that of 
being affected by light — ^the preference ought to De given to those 
which are the most unctuous, because they give greater Armness 
to the drawings. Several essential oiLs lose this character when 
they are eiposed to too strong a heat. 

it is not, however, from the ease with which it is decomposed, 
that we are to prefer the essential oil of lavender. There are, for 
instance, the resins, which, being dissolved in alcohol, and spread 
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upon glass or metal, leave, by the evaporation of the spirit, a very 
wnite and infinitely sensitiye coating. But this greater sensibility 
to light, caused by a ouicker oxidation, renders also theimages 
obtained much more liable to injury from the agent by which they 
were created. They grow feint, and disappear altogether, when 
exposed but for a few months to the sun. The residuum of the 
essential oil of lavender is more effectually fixed, but even this is 
not altogether uninAuenced by the eroding effects of a direct 
exposure to the sun's light. 

The essence is evaporated in a shallow dish by heat, till the 
resinous residuum acquires such a consistency, that when cold it 
rings on being struck with the point of a knife, and flies off in 
pieces when separated from the dish. A small quantity of this 
material is afterwards to be dissolved in alcohol or ether ; the so- 
lution formed should be transparent, and of a lemon-yellow colour. 
The clearer the solution, the more delicate will be the coating on 
the plate : it must not, however, be too thin, because it would not 
thicken or spread out into a white coat ; indispensable requisites 
for obtaining good effects in photographic designs. The use of the 
alcohol or ether is to ^icilitate the application of the resin under 
a very attenuated form, the spirit bemg entirely evaporated before 
the Hght effects its delineations on the tablet. In order to obtain 
greater vigour, the metal ought to have an exquisite polish. There 
is more charm about sketches taken on glass plates, and, above aU, 
much greater delicacy. 

Before commencing operations, the experimenter must carefully 
clean his glass or metal plate. Eor this purpose, emery, reduced 
to an impalpable powder, mixed with alcohol, may be used ; apply- 
ing it by means of cotton-wool : but this parfc of the process must 
always be concluded by dry-polishing, that no trace of moisture 
may remain on the tablet. The plate of metal or glass being thus 
prepared, in order to supply the wash or coating, it is held in one 
hand, and with the other the solution is to be poured over it from 
a Aask or bottle having a wide mouth, so that it may flow rapidly 
and cover the whole surface. It is at first necessary to hold the 
plate a little inclined ; but as soon as the solution is poured on, 
and has ceased to flow freely, it is raised perpendicularly. The 
finger is then passed behind and below the plate, in order to draw 
off a portion oi the liquid, which, tending always to ascend, would 
double the thickness of the covering ; the finger must be wiped 
each time, and be passed very rapidly along the whole length of the 
plate from below, and on the side opposite the coating. "WTien 
the liquid has ceased to run, the plate is dried in the dark. The 
coating being well dried, it is to be placed in the camera obscura. 
The time required to procure a photographic copy of a kndscape 
is from seven to ei^t hours; but single monuments strongly 
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iUumiiiated by the sim, or veiy bright in themselves, are copied in 
about three hours. 

When operating on glass, it is neeessan^, in order to increaso 
the light, to place the plate upon a piece oi paper, with great care 
that the connection is perfect over every part, as, otherwise, con- 
ftision is produced in the design by impeilect reAection. 

It frequently happens that when the plate is removed from the 
camera there is no trace of any image upon its surface : it is there- 
fore necessaiy to use another process to bring out the hidden design. 

To do this, provide a tin vessel, larger than the tablet, having all 
round a ledge or border 50 millimeters (2 English inches) in depth. 
Let this be three quarters full of the oil of petroleum ; fix your 
tablet by the back to a piece of wood which completely covers the 
vessel, and place it so that the tablet, face downwards, is over but 
not touching the oil. The vapour of the petroleum penetrates the 
coating of the plate in those parts on which the light has acted 
feebly — that is, in the portions which correspond to the shadows, 
imparting to them a transparency, as if nothing were there. On 
the contrary, the points oi the resinous coating, on which light has 
acted, having been rendered imperyious to the vapour, remain 
unchanged. 

The design must be examined from time to time, and withdrawn 
as soon as a vigorous effect is obtained. By urging the action too 
far, even the strongest lights will be attacked by the vapour, and 
disappear, to the destruction of the piece. The picture, when 
finished, is to be protected from the dust, by being kept covered 
with a glassj which also protects the silver plate from tamishing. 

It may perhaps appear to some that I have needlessly given the 
particulars of a process, now entirely superseded by others, pos- 
sessing the most infiiiite sensibility — producing in a few minutes a 
better effect than was given by the Heliographic process in several 
hours. There are, however, so many curious facts connected with 
the action of light on these resins, that no treatise on photography 
coidd be considered complete without some description of them. 

M. Daguerre makes the remark, that numerous experiments tried 
by him prove that light cannot iall upon a body without leaving 
traces oi decomposition ; and they also demonstrate that these 
bodies possess the power of renewing in darkness, what has been 
lost by luminous action, provided total decomposition has not been 
effected. 

The use of glass plates must not be entirely dismissed without a 
notice of a very pretty method of producing 

P0SITIVE PHOTOOEiJPHS PBOM ETCHrefGS ON GLASS PLATES. 

A yeij easy method of producing any number of positive photo- 
graphs from an original design, is in the power of every one having 
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some slight artistic talent. The merit of liaviiig suggested the 
process I am about to describe has been claimed by Messrs. IIavell 
and WeUmore, and also by Mr. Talbot ; indeed, there appears no 
reason to doubt the originality of either of these gentlemen, Mr. 
Havell having prosecuted his experiment in ignorance of the fact 
that Mr. Talbot had used the same means to diversify his photo- 
graphic specimens. Mr. Talbot proposes that a plate of warmed 
glass be evenly covered with a common etching ground, and black- 
ened by the smoke of a candle. The design is then to be made, by 
carefuUy removing from the glass all those parts which should re- 
present the linea and shadows, and shading out the middle tints. 
It will be evident that the light passing through the uncovered 
parts of the glass, and being obstructed by the covered portions, 
will impress on the white photographic papers a correct picture, 
having the appearance of a spirited ink drawiag. 

Mr. Havell's method was to place a thin plate of glass on the 
subject to be copied, upon which the high lights were painted with 
a nuxture of whiite lead and copal vamish, the proportion of vamish 
being increased for the darker shading of the picture. The next 
day Mr. Havell removed, with the point of a pen-kmfe, the white 
ground, to represent the dark etched lines of the original. A sheet 
of prepared paper having been placed behind the glass, and thus 
eiposed to light, a tolerable impression was produced ; the half 
tints had, however, absorbed too much of the violet rays, an im- 

Eeriection which was remedied by painting the parts over with 
lack on the other side of the glass ; if allowed to remain too long 
exposed to the sun'8 rays, the middle tints became too dark, and 
destroyed the effect of tne sketch. Another method employed by 
Mr. HaveU was to spread a ground composed of white lead, sugar 
of lead, and copal vamish, over a plate of glass, and having trans- 
ferred a pencU drawing in the usual manner, to work it out with 
the etching point. 

Yarious modiScations of these processes have been introduced 
by different artists, and they evidently admit of many very beautiful 
appUcations. When the etching is executed by an engraver, the 
photograph has aU the finish of a delicate copper-plate engraviag. 
The only thing which detracts from this method of photographjr 
1fi, that the great merit of self-acting power is abandoned. 
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i:he ^eocesses oe sib john heeschel. 

The researches of Sir John Herschel have been principally 
directed to the inrestigation of the physical laws which regulate 
the chemical changes we have been considering. The analyses of 
the prismatic spectrum have been most complete, and, as far as 
they have been carried out, go to prove the operation of force» 
other than those with which we are acquainted. 

At the same time, however, as this philosopher has been engaged 
in investigations of this high order, he has, from the multitude of 
his experiments, been successful in producing several processes of 
great beauty. There are not any which are to be regarded as 
peculiarly sensitive — they are indeed for the most part rather slow 
— ^but the manipulation required is of the easiest character, and the 
results are most curious and instructive* 

The philosophy which is for ever united with the scientiiic 
investigations of Sir John Herschel is too valuable to be omitted 
from any description of the processes which he recommends : the 
following quotations are therefore taken from his communication 
to the Eoyal Society, and linked together by my own remarks in 
such a manner as it is hoped will be most easily understood by 
the unscientific amateur. 

cyanotype. — Thc proccsses in which cyanogen is employed are so 
caUed. Sir John Herschel thus introduces the subject of his 
experiments with these salts :*— " I shaU conclude this part of my 
subject by remarking on the great number and variety of sub- 
stances which, now that attention is drawn to the subject, appear 
to be photographicaUy impressible. It is no longer an insulated 
and anomalous affection oi certain salts of sUver or gold, but one 
which, doubtless, in a greater or less degree pervades all nature, 
and connects itself intimately with the mechanism by which 
chemical combination and decomposition is operated. The general 
instabiUty of organic combinations might lead us to expect the 
occurrence of numerous and remarkable cases of this affection 
among bodies of that class, but among metaUic and other elements 
inorganicaUy arranged, instances enough have already appeared, 
and more are daUy presenting themselves, to justify its eitension 
to aU cases in which chemical elements may be supposed combined 
with a certain de^ee of laxity, and so to speak in a totiering 
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equilibrium, There can be do doubt that the process, in a great 
majority, if not in all cases, which have been noticed among 
inorganic substances, is a deoxidizing one, so far as the more re- 
frangible rays are concemed. It is obviouslv so in the cases of 
gold and silver. In that of the bichromate oi potash it is most 
probable that an atom of oxygen is parted with, and so of many 
others. A beautiful example of such deoxidizing action on a non- 
argentine compound has lately occurred to me in the examination 
of that interesting salt, the ferrosesquicyanuret of potassium, 
described by Mr. Smee in the Philosophical Magazine, No. 109, 
September 1840, and which he has shown how to manufacture in 
abundance and purity, by voltaic action on the common, or yellow 
ferrocvanuret. In this process nascent oxygen is absorbed, hydro- 
gen givenoff; and the characters of the resulting compound in 
respect of the oxides of iron, forming as it does Prussian blue with 
protosalts of that metal, but producing no precipitate with its 
persalts, indicate an excess of electro-negative energy, a disposition 
to part with oxygen, or, which is the same thing, to absorb hydro- 
gen (in the presence of moisture), and thereby to retum to its 
pristme state, under circumstances of moderate solicitation, such 
as the affinity of protoxide of iron (for instance) for an additional 
dose of oxygen, &c. 

" Paper simply washed with a solution of this salt is highly sensi- 
tive to the action of light. Pmssian blue is deposited (the base 
being necessarily suppUed by the destruction of one portion of the 
acid, and the acid by decomposition of another). Affcer half an 
hour or an hour's exposure to sunshine, a very beautiftd negative 
photograph is the result, to fix which, aQ that is necessary is to 
soak it in water, in which a little sulphate of soda is dissolved, to 
ensure the fixity of the Pmssian blue deposited. While dry the 
impression is aove-colour or lavender blue, which has a curious 
and striking effect on the greenish yeUow ground of the paper, 
produced by the saline solution. After washing, the ground colour 
disappears, and the photograph becomes bright blue on a white 
ground. If too long exposed, it gets ' over-sunned,' and the 
tint has a brownish or yellowish tendency, which however is 
removed in fixing : but no increase of intensity beyond a certain 
point is obtained by continuance of exposure. 

" K paper be washed with a solution of ammonio-citrate of 
iron, and dried, and then a wash passed over it of the yellow 
ferrocyanuret of potassium, there is no immediate formation of 
tme Prussian-blue, but the paper rapidly acquires a violet-purple 
colour, which deepens afber a few minutes, as it dries, to almost 
absolute blackness. In this state it is a positive photographie 
paper of high sensibility, and gives pictures of great depth and 
sharpness, but with this peculiarity, tnat they darken again spon- 
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taneously on exposiire to the air in darkness, and are soon oblite- 
rated. The paper, however, remains susceptible to light, and 
capable of receiviDg other pictures, which in their tum fade, with- 
out any possibility (so far as I can see) of arrestiug them ; which 
is to be regretted, as they are very beautiful, and the paper of 
such easy preparation. K washed with ammonia or its carbonate, 
they are lor a few moments entirely obliterated, but presently 
reappear, toith reversed lights and shades, In this state they are 
fixed, and the ammonia, with all that it will dissolve, beiug removed 
by washing in water, their colour becomes a pure Prussian blue, 
which deepens much by keepiug. K the solution be mixed, there 
results a very dark violet-coloured ink, which may be kept un- 
injured in an opaque bottle, and will readily fumish, by a siugle 
wash, at a moment's notice, the positive paper in question, which 
is most sensitive when wet. 

" It seems at first sight natural to refer these curious and com- 
plex changes to the instability of the cyanLc compounds ; and that 
this opinion is to a certain extent correct, is proved by the photo- 
graphic impressions obtained on papers to wluch no iron has been 
added beyond what exists in the ferrocyanic salts themselves. 
Ne^ertheless, the following experiments abundantly prove that in 
several of the changes above described, the immediate action of tho 
solar rays is not exerted on these salts, but on the iron contaiaed 
in the ferruginous solution added to them, which it deoxidizes or 
otherwise alters, thereby presenting it to the ferrocyanic salts in 
such a form as to precipitate the acids in combination with the 
peroxide, or protoxide of iron, as the case may be. To make this 
evident, all that is necessary is simply to leave out the /errocyanate 
in the preparation of the paper, which thus becomes reduced to a 
simple waslung over with the ammonio-citric solution. Paper so 
washed is of a bright yeUow colour, and is apparently little, but in 
reahty highly sensitive to photographic action. Exposed to strong 
sunshine, for some time indeed, its bright yeUow tint is duUed iuto 
an ochrey hue, or even to grey, but the change altogether amounts 
to a moderate per centage of the total Hght reAected, and in short 
exposures is such as would easily escape notice. Nevertheless, if a 
slip of this paper be held for only four or five seconds in the sun (the 
effect of which is quite imperceptible to the eye), and when with- 
drawn into the shade be washed over with the ferrosesquicyanate 
of potash, a considerable deposit of Prussian blue takes place on 
the part sunned, and none whatever on the rest ; so that on wash- 
ing the whole with water, a pretty strong blue impression is leffc, 
demonstrating the reduction of iron in that portion of the paper to 
the state of protoxide. The effect in question is not, it should be 
observed, peculiar to the ammonio-nitrate of iron. 

" The ammonio- and potasso-tartrate fully possess, and the per- 
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chloride exactly neutralieed, partakes of the same property : but 
the experiinent is far more neatly made, and succeeds better with 
the other salts." 

In further development of these most interesting processes Sir 
John Herschel says : — " The varieties of cyanotj-pe processes seem 
to be innumerable, but that which I shall now describe deseryes 
particular notice, not only for its pre*eminent beauty while in pro- 
gress, but as illustrating the peculiar power of the ammoniacal 
and other persalts of iron above-mentioned to receive a latent 
picture, susceptible of development by a great variety of stimuli. 
This process consists in simply passing over the ammonio-citrated 
paper on which such a latent picture has been impressed, very 
sparingiy and e^enly, a wash of the solution of the common yellow 
ferrocyanate (prussiate) of potash. The latent picture, if not so 
faint as to be quite invisible (and for this purpose it should not be 
so), is negative. As soon as the liquid is applied, which caimot be 
in too thin a film, the negative picture vanishes, and by very slow 
degrees is replaced by a positive one of a violet-blue colour on a 
greenish yellow ground, which at a certain moment possesses a 
high degree of sharpness, and singular beauty and delicacy of tint. 
If at this instant it be thrown into water, it passes immediately to 
Prussian blue, losing at the same time, however, much of its sharp- 
ness, aud sometimes indeed becoming quite blotty and confused. 
But if this be delayed, the picture, after attaining a eertain 
maximum of distinctness, grows rapidly conftised, especially if the 
quantity of liquid applied be more than the paper can easily and 
completely absorb, or if the brush in applying it be allowed to rest 
on, or be passed twice over any part. The effect then becomes 
that of a coarse and ill-printea woodcut, aU the strong shades 
being run together, and a total absence prevailing of half lights. 

" To prevent this conftision, gum-arabic may be added to the 
prussiated solution, by which it is hindered from spreading un- 
manageably within the pores of the paper, and the precipitated 
Prussian blue allowed tune to agglomerate and fix itself on the 
fibres. By the use of this ingreSent also, a much thinner and 
more equable film may be spread over the surface ; and when per- 
fectly dry, if not sufficiently developed, the application may be 
repeated. By operating thus I have occasionally (though rarely) 
succeeded in producing pictures of great beauty and richness of 
effect, which they retain (if not thrown into water) between the 
leaves of a portlblio, and have even a certain degree of fixity — 
fading in a strong light and recovering their tone in the dark. 
The manipulations of this process are, however, delicate, and com- 
plete success is comparatively rare. 

" If sulphocyanate of potash be addedto the ammonio-citrate, or 
^monio-tartrate of iron, the peculiar red colour which that test 
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induces on persalts of the metal is not produced, but it appears at 
once on adding a drop ot two of dilute sulphuric or nitipic acid. 
This circumstance, joined to the perfect neutrality of these salts, 
and their power, in such neutral solution, of endimng, imdecom* 
posed, a boiling heat, contrary to the usual habitudes of the per-^ 
oxide of iron, together with their singular transformation by the 
action of light to proto^salts, in apparent opposition to a yery 
strong affinity, has, I confess, inclined me to speculate on the 
possibility of their ferruginous base existing ia them, not in the 
ordinary form of peroside, but in one isomeric with it. The non- 
formation of Prussian blue, when their solutions are mixed with 
prussiate of potash, and the formation in its place of a deep violet- 
coloured liquid of singular instability under the action of light, 
seems to favour thia idea. Nor is it altogether impossible that 
the peculiar " prepared " state 8uperficially assumed by iron under 
the inAuence of nitric acid, first noticed by Keir, and since made 
the subject of experiment by M. Schonbein and myself, may depend 
on a change superficiaUy operated on the iron itstl/ into a new 
metallic body isomeric with iron, unoxidable by mtnc aeid, and 
which may be considered as the radical of that peroxide which 
exists in the salta in question, and possibly also of an isomeric 
protoxide. A combiaation of the common protoxidiB with the 
isomeric peroxide, rather than with the same metal in a simply 
higher stage of oxidation, would afford a not unplausible notion of 
the chemical nature of that peeuliar intermediate oxide to which 
the name of " PfflToso-ferric** has been given by Berzelius. K 
(to render my meaning- moiie clear) we for a moment consent to 
designate such an isomeric form of iron by the name siderium, the 
oxide in question might be regarded as a sideriate of iron. Boi^ 
phosphorus and arsenic (bodies remarkable for sesqui*>combinationB) 
admit isomeric forms ia their oxides and aoids, But ito retum 
fiK)m this digression. 

" If to a nuxture of ammonio-citrate of iron and sulphocyanate 
of potash, a smaU dose of nitric acid be added, the resulting red 
liquid, spread on paper, spontaneously whitens in the dark, If 
more acid be addedtill the point is attained when the diseoloration 
begins to relax, and the paper when dry retains a considerable 
degree of colour, it is powemdly affected by Kght, and receive8 a 
positive picture with great rapidity, whioh appears at the back of 
the paper with even more distinctness than on its face, The im- 
pression, however, is palUd, fades on keepiug, nor am I aoquainted 
at present with any mode of fixing it. 

" If paper be washed with a mixture of the solutions of ammonio- 
citrate of iron and ferrosesquicyanate of potash, so as tp contain 
the two salts in about equal proportions, and being then impressed 
with a picture, be thrown into water and dried, a negative blu» 
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picture will be produced- This picture I liave found to be suscep- 
tible of a very curious transformation, preceded by total oblitera- 
tion. To effect this it must be washed with solution of proto- 
nitrate of mercury, which in a little time entirely discharges it. 
The nitrate being thoroughly washed outand the picture dned, & 
smooth iron is to be passed oyer it, somewhat hotter than is used 
for ironing linen, but not 8ufficiently so to scorch or injure the 
paper.. The obliterated. picture immediately reappears, not blue, 
Dut brown. If kept for some weeks in this state between the 
leayes of a portfolio, in complete darkness, it fedes,.and at length 
almost entirely disappears^ But what is yery sinsuLar, a &esh 
application of the heat revives and restores it to its rall intensity. 

*^This curious trans^ormation is instructive in another way. It 
is-not operated by light, at least not by light alone. A certain- 
temperature must be attained, and that temperature suffices in 
total darkness.- Nevertheless, I find that on exposing to a very 
concentrated speetrum (collected by a lens of short focu8) a slip 
of paper duly prepared as above (that is to say, by washing with 
the mixed solutions, exposure to sunshine, washing, and discharg- 
ing the uniform blue colour so induoed as in the last article), its 
whiteness is changed to brown over the whole region of the red 
and orange rays, but not beyond the luminous spectrum. Three 
conclusions seem unavoidable : — Ist, that it is the heat of these 
rays, not thĕir light, which operates the change ; 2ndly, that this 
heat possesses a peculiar chemical auality wMeh is not possessed- 
by the purely calorific rays outside oi the visible spectrum, though 
far more intense ; and, 3rdly, that the heat radiated from obscurely 
hot iron abounds especially in rays analogous to those of the 
region of the spectrum above indicated." 

Sir John Herschel then proceeds to show that whatever be the 
state of the iron in the double salts in question, its reduction by 
blue Hght to the state of protoxide is indicated by many other re- 
agents. Thus, for example, if a slip of paper prepared with the 
ammonio-citrate of iron be exposed partiallyto sunshine, and then- 
washed with the bichromate of potash, the bichromate is de-- 
oxidized, and precipitated upon the sunned portion, just as itwould 
be if directly exposed to the sun's rays. 

I have proved this faGt with a great number of preparations of 
cobalt, nickel, bismuth, platinum, and other salts which have been 
thought hitherto to be insensible to solar agency ; but if they are 
partially siumed,. and then washed with nitrate of silver, and put 
aside in the dark, the metaUic silver is slowly reduced upon the 
sunned portion. . In many instances day s were required to produce 
the visible picture ;: and in one case, paper, being washed with 
neutral chloride of platinum, was sunned, and then washed in the 
dark with nitrate of silyer :. it was some weeks before the image 
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Daude its appearance, but it was eVentually perfe(5tly developed,' 
aad, when guite so, remained most permtoiently imptessed upon' 
the paper. 

A process of an analogous character to that whicli has just been 
described, and in which the chloride of gold i^ an agĕnt, must be 
next described: this was discovered at the same time as the 
cyanotype, and has been termed the chrysotype. 

ciuTsotype. — In order to ascertain whether any portion of the' 
iron in the double ammoniacal salt employed had really undergone 
deoiidation, and become reduced to the state of protoxide as sup-' 
posed, I had recourse tba solution of gold, exactly neutralized by 
carbonate of soda. The proto-salts of iron, as is well known to- 
chemists, precipitate gold in the metallic state. The effect proved 
exceedingly stnking, issuing in a process no wise inferiof in the 
almost magical beauty of its effect to the calotype process of Mr. 
Talbot, which in some respects it nearly resembles, with this ad- 
vantage, as a matter of eiperimental exliibition, that the disclosure 
of the dormant image does not require to be performed in the dark, 
being not interfer^ with by moderate daylight. As the experi- 
ment wiU probably be repeated by others, I shall here describe it 
ab initio, Paper is to be washed with a moderately cOncentrated 
Bolution of ammonio-citrate of iron, and dried The strength of 
the solution should be such as to dry into a good yellow colour, 
not at all brown. In this state it is ready to receive a photo- 
graphic image, which may be impressed on it either from nature 
in the camera obsoura, or fpom an engraving on a ^ame in sun- 
shine. The image so impressed, however, is ^ery farnt, and some-' 
times hardly perceptible. The moment it is removed from the 
firame or camera, it must be washed over with a neutral solution 
of gold of such strength as to have about the colour of sherry 
wine. Instantly the picture appears, not, indeed, at once of its 
full intensity, but darkening with great rapidity up to a certain 
point, depending on the strength of the soliitions used, &c. At 
this point nothing can surpass the sharpness and peifection of 
detail of the resulting photograph. To arrest this process and to 
fix the picture (so far at least as the further agency of light is con-' 
cemed); it is to be thrown intb water very slightly acidulated with 
sulphuric acid, and well soaked, dried, waahed with hydrobromate 
of potash, rinsed; and dried again. 

Such is the outline of a process to which I propose applying the 
name of Chrysotype, ih ofder*tb recal, by similarity of structure 
and termination, the Ca/o/ype'process of Mr. Talbot, to which, in 
its general effect, it affords so close a parallel. Being very recent, 
I have not yet ( June 10, 1842) obtained a complete command over 
all its detaus, but the termination of the session of the Soeiety 
being close at hand, I haVe not thought it advisable to suppress* 
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its mention. In point of direct sensibility, the chrysotype paper 
18 cerj;ainly inferior to the calotypej but it is one of the most 
remarkable peculiarities of gold as a photographic ingredient, th^,t 
extremely feeble impressions once made by light go on a/terwards 
darkening spontaneously and very slowly^ apparently without limit^ 
so long as ihe least vestige o/unreduced chloride o/ gold remains in 
the paper, To illustrate tl^is curious and (so far as applications 
go) h^ghjy important property, I sliall mehtipn incidentally the 
result^ of some expermients made, during the late fine weather, 
on th^ l^abjtudes oi gold in presence of oxalic acid- It is well 
)tnown to chemists that this' acid, beated with solutions of gold, 
precipitates the metal in its mejballic state ; it is uponthisproperty 
that Berz'elius has founded his &etermination of the atomic weight 
bf gold. Jjight, as well as heat, alsp pperates this precipitation ; 
but torehder it effectual, several conditions are necessary.—lst, 
ithe solutioi^ of gold must be neutral, or at most nery slightly acid ; 
2nd, the oxalic acid must be added in the form oJT a neutral oialate ; 
and 3rdly, it must be present in a, certain considerable quantity, 
which quantity must be greater the greater the amount of free 
acid present ih the chloride. tTijder these conditions, the gold is 
precipitated by light as a black powder if the liquid be in any bulk, 
^d if mere^y Tyashed over paper a stain is pj-oduced, which, how- 
ever feeble at first, under a certain dosage Qf the chloride, oxalate, 
and free 3,cid, goies on increasing ^om day to day and from week 
to week, when laid by in the dari^, and especially in a damp at- 
mosphere, til} it acquire8 almost the blackness of ink ; the un- 
sunned portion of the paper remaining iinaSected^ or so slightly as 
to render it almost certain that what Tittle action of the kindeiists 
is due to the effect of casual dispersed light incident in the prepa- 
ration of the paper. I have beiore me a specimen of paper so 
treated in which the eSept pf thirty seconds' expo8ure to sunshine 
was quite in^isible at first, and which is now of so intense a purple 
as may well be caUed black, while the unsunned portion has ac- 
quired comparatively but a very slight brpwn. And (which is not 
a little remarkable, and indicates thajj iiji tlie time* of eiposure 
mentioned the maximum of effect was attained) other portions of 
the same paper eiposed in graduated progression for longer times, 
viz. 1 min., 2 min., and 3 min., are not in the least perceptible 
degree darker than the portion on which the light had acted during 
thirty seconds only. 

If paper prepared as above recommended for the chrysotype, 
either with the animonio-citrate or ammonio-tartrate of iron, aud 
impressed, as in that process, with a latent picture, be washed with 
nitrate of 8ilver instead of a solution of gold, a very sharp and 
beautifiil picture is developed, of great intensity. Its disclosure 
is not instantaneouB ; a few moments elapse witl^out apparent 
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^ffect ; the dark shades are then first touched in, and by degrees 
the detaiis appear, but much more slowly than in the case of gold.' 
In two or three minutes, howerer, the maximum of distinctness 
will not fail to be attained. The picture may be fixed by the 
hyposulphite of soda, which alone, I believe, can be iully depended 
On for fixing argentine photographs. 

The best process for fixing any of the photdgiuphs p^repared 
with gold is as follows : — As soon as the picture is satisfactorily 
brought out by the auriferous liquid, it is to be rinsed in spring 
water, which miist be three times renewed, letting it remain 
in the third water five or ten niinutes. It is then to be blotted 
off and dried, after which it is to be washed on both sidiesr with d 
somewhat weak solution of hydriodate of potash. K there be any 
free chloride of gold pitesent in the pores of paper, it wiH be dis- 
coloured, the lights passing to a ruddy brown ; but they speedily 
whiten again spontaneously, or at all events, on throwing it (after 
lying a minute or two)* into fresh water, in which, being agaiii 
rinsed and dried, it is now perfectly fixed. 

PbotoWrapbio Properties of Mercury. — =^As an ageut in thĕ daguerreo- 
type process, it is not, strictly speaking, pbotograpMcaUy affected. 
li operates there only in virtue of its readinĕss to amalgamate 
With silver properly prepared to receive it. That it possesse6 
direct photographic susceptibility, however, in a very eminent 
degree, is proved by the foIlowing experiment; Let a paper be 
washed over with a weak solution of periodide of irdu, and, whĕri 
dry, with a solution of proto-nitrate of mercury. A bright yellow 
paper is produced, which (if the right strength of th'e Hquids' hĕ 
nit) is exceedingly sensitive while wet, da^rkening. to' d btovhi 
Colour in a very lew seconds in the sunshine. w ith^a^m, the 
impression fades rapidly, and the paper in a few hours recovers its 
original colour. In operating this change of colour, the wholfe 
spectrum is effective, with the exception of the thermic rays' 
beypnd the red- 

Froto-nitrate of mercury simply washed over papef is slowly and 
feebly blackened by exposure to sunshine. And if paper be impreg- 
nated with the ammonio-citrate of iron, already so often mentioned, 
partiaUy sunned, and then washed with the proto-nitrate, a reduc- 
tion of the latter salt, and consequently blackening of the paper, 
takes place very slowly in the dark over the suniied portion, to' 
nearly the same amount as in the direct action of the light on the 
simpiy nitrated paper. 

But if the mercurial salt be subjected to the action of light in 
contact with the ammonio-citrate, or tartrate, the effect is far mor^ 
powerful. Considering, at present, only the citric dbuble-l^alt, a 
paper prepared by washing first with that salt and then with the 
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jnercimal proto-iutrate .(^ryii^g beitween) is endowed with oon- 
siderable sensib.ility, and darkens to a vvery deep brown, nay, to 
^complete blacikness, on a moclerate exposure .to good sun. Yeiy 
sharp and intense photograpbs of a negative character may be thns 
taken. They are, however, difficult to fix,. The only method 
which I have found at all to succeed has been by washing them 
with bichromate of potash and soaking them for twenty-four hours 
in water, which dissohes gut the chromate of mercury lor the most 
part ; leaving, however, a yellow tint on the groun^J^ which resists 
obstinately. 3ut thougn pretty effectually fixed rn this way 
against light, they are n,ot so against time^ as they fa4e considerably 
onkeeping. 

When the proto-nitrate of imercyiy is mixed, in solution, with 
either of the ammoniacal double salts, it forms a precipitate, which, 
worked up with a brush to the consisteuce of cream, and spread 
.upon paper, produces very fine pictures, the intensity of which it 
is almost impossible to go beyoncl. ^o^t uiifortunately, they 
cannot be preser^ed. Every attempt to fix them has resulted in 
the destructioji of their beauty an4 torce ; and even when kept from 
light, they fade with more or less raipiditjr, some disappearing almost 
entirely in three or four days, ^hile others have resisted tolerably 
well for a fortnight, or even a month. It is to an over-dose of 
tartaric acid that their more rapid deterioration seems to be due, 
and of course it is impprtant to keep down the proportion of this 
ingredient as low ^s possible. But without it I have never sucr 
ceeded in producing that peculiar velvety aspect on which the 
charm of these pictures chieAy depends, nor anything lijce the 
same intensity of colour without over-suiming. 

Extending his inquiries still Airther into these very ^markabl^ 
changes, the following process presented itself, which is in many 
respects remarkable. 

K nitrate of silver, specific gravity 1*200, be added to ferroT 
tartaric acid, specific gravity 1'023, a precipitate falls, which is ii^ 
great measure re-dissolved by a gentle heat, leaving a black sedi- 
ment, which, being cleared by subsidence, a liquid of a pale yellow 
colour is obtained, in which a fiirther addition of the nitrate causes 
no turbidness. When the total quantity of the nitrated solution 
added amounts to about half the bulk of the ferro-tartaric acid, it 
is enough. The liquid so prepareii does not alter by keeping ii^ 
the dark. 

Spread on paper, and expo8ed wet to the sunshine (partly shaded) 
for a few seconds, no impression seems to have been made ; but 
by degrees (although withdrawn from the action of the light) it 
develops itself spontaneously, and at length becomes veiT intense. 
But if the paper be thoroughly dried in the dark (in which state 
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it is of a very pale greenish-yellow eolour), it possesses the singular 
property of receivrng a dormant or invisible picture ; to produce 
which, (if it be, for instance, an engraving that is to be copied), 
from thirty seconds to a minute's exposure rn the sunshme is 
requisite, It should not be continued too long, as not only is the 
ultimate effect less striking, but a picture begias to be visibly pro- 
duced, which darkens spontaneously after it is withdrawn. But if 
.the exposure be discontinued before this effect oomes on, an in- 
visible impression is the result, to develope which aU that is neces- 
sary is to breathe upon it, when it immediately appears, and very 
speedily acquires an extraordinary intensity ana sharpness, as if by 
magic. instead of the breath, it may be subjected to the regulated 
action of aqueous vapour by laying it in a blotting-paper book, of 
which some Qf the outer leaves on both sides have been damped, or 
hj holding it over warm water. 

Many preparations, both of silver and gold, possess a similar 
property in an in^erior degree, but none that I have yet met with 
to anything like the extent of that above described. 

These pictures do not admit of being permanently ^ed", they 
are so against the action of light, but not against the operations of 
time. They slowly fade out, even in the dark-; and in some ex- 
Amples which I have prepared, the remarkable phenomenon of a 
restoration after fading, but with reversed lights and shades, has 
taken place. 

The results obtained by Sir John Herschel on the colouring 
juices of Aowers are too -remarkable to be omitted in a treatise in 
which it is desirable that every point should be registered up to 
the date of publication, which connects itself with the phenomena 
of chemical change applied to photography. 

Of tbe Cotours of Flowera ln «eneral. — In Opcrating On tho Colours 

of Aowers, I have usually proceeded as follows : — The petals of the 
fresh Aowers, or rather such parts of them as possessed a uniform 
tint, were crushed to a pulp in a marble mortar, either alone, or 
with addition of alcohol, and the juice expre8sed by squeeziQg the 
pulp ia a clean linen or cotton cloth, It was then spread on paper 
with a flat brush, and dried in the air without artificial heat, or at 
most with the gentle warmth which rises in the ascending current 
of air from an Amott stove. K alcohol be not added, the applica- 
ttion on paper must be performed immediately, since exposure to 
:the air of the juices of most Aowers (ia some cases even for but a 
.few minutes) UTecoverebly changes or destroys their colour. K 
alcohol be present, this change does not usuaUy take place, or is 
much retarded ; for which reason, as weU as on account of certain 
facilities afforded bv its admiiture in procuring an even tint (to 
be presently stated), this addition was commorJy, but not alway^, 
anade. 
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MJost Aowers giye out their colouring tnatter readily enougii, 
either to alcohol op water. Some, howeyer, as the Eschokias ajod 
CaLceolarias, reiuser to do so, and require the addition of alkalies, 
others of acids, <&c^ "When alcohol is added, it should, however, 
be observed that^ the tint is ofben apparently much enleebled, or 
even discharged altogether, and that the tinctiire, when spread on 
paper, does not reappear of its due intensity till a.fber complete 
drying. The tdtoporary destruction of the colour of the blue 
heirtsease by alcohol has been noticed in my former paper (Art. 
90), nor is that \>j any means a singular instance. In some, but 
in very few csms, it is destroyed, so as neither to reappear on dry-^ 
ing, Bor to bo' eapable of revival by any means tried, And in all 
eases long kee|Hng deteriorates the colours and alters the gualities 
Qf the alcohoMc tinctures themselves, so that they should alwajs 
be used as fresh as possible. 

If paper» tinged with vegetable colours are intended to be pre- 
Berved, they must be kept perfectly dry and in darkness. A close 
tin vessel, the air of which is dried by quicklime (carefully enclosed 
in double paper bags, weU pasted at the edges to prevent the dust 
escaping)-, is useful for this purpose. Moisture (as already men- 
tioned, espeeiaUy assisted by heat) destroys them for the most 
part rapidly, though some (as the colour of the Senecio splendens} 
resist obstmately. Their destructibility by this agency, however, 
seems to bear no distinct relation to theu* pnotographic properties. 

This is also the place to obser^e that the colour of a Aower is by 
no means always, or usually, that whichits expressed juice imparta 
to white paper. In many cases the tints so imparted have no re-e 
semblance to the original hue. Thus, to give only a few instanoes, 
the red damask rose of that intense varie1y of colour, commonly 
called by Aorists the black rose, give3 a dark slate blue, as do also 
the clove carnation and the black hollyhock ; a fine dark brown 
variety of sparaiis gave a duU olive green ; and a beautifiil rose^ 
ooloured tuhp, a dirty bluish green ; but perhaps the most striking 
ca«ie of this kind is that of a common sort of red poppy {JPapacer 
Hheum), whose expressed juice imparts to paper a ricn and most 
beautiful blue colour, whose elegant properiies as a photographio 
material will be further alluded to herearber.i 

This cbange of colour is probably owing to different causes in 
different Aowers. In some it undoubtedly arises fpom the escape 
of carbonic acid, but this as a general cause for the change &om 
red to blue, has, I am aware, been controverted. In some (as is 
the case with the yeUow ranunculi) it seems to arise &om a che« 

* A Bemicultiyated variety wa« used, haviiig dark purple spots at the basea of 
thA petals. The common red poppy of the chalk (Papater hybridum) giTes a 
purple oolour much less sensitiye and beautiful. 
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mical alteration depending on absorption of oxygen ; and in others, 
especially where the eipressed juice coagulatea on standing, to a 
loss of yitality or disorganization of the molecules. The fresh petal 
of a siDgle Aower, merely cmshed by rubbing on dry paper, and 
instantly dried, leaves a stain much more nearly approiimating to 
the original hue. This, far example, is the only way in which the 
fine blue colour of the common field veronica can be imparted to 
paper. Its expressed juice, however quickly prepared, when laid 
on with a brush, affbrds only a dirty neutral gray, and so of many 
others. But in this way no even tint can be had, which is a first 
requisite to the experiments now in question, as well as to their 
application to photography. 

To secure this desirable evenness of tiut, the following manipu-' 
lation will generally be found successful : — The paper should be 
moistened at the back by sponging and blotting off. It should 
then be pioned on a board, the moist side downwards, so that two 
of its edges (suppoae the right-hand and lower ones) shall project 
a little beyond those of the board. The board being then inclmed 
twenty or thirty degrees to the horizon, the alcoholic tincture 
(mixed with a very little water, if the petals themselves be not very 
jtdcy) is to be applied with a brush in strokes from left to right, 
taking care not to go over the edges which rest on the board, but 
to pass clearly over those which project, and observing also to carry 
the tint from below upwards by quick sweeping strokes, leaving no 
dry spaces between them, but keeping up a continuity of wet STir-' 
face* When aU is wet, cross them by another set of strokes from 
above downwards, so managing the brush as to leave no Aoating 
liquid on the paper. It must then be dried as quickly as possible 
.over a stove, or in a current of warm air ; avoiding, however, such 
heat as mav injure the tint. The presenee of alcohol prevents the 
Bolution 01 the gummy principle, which, when present, gives a 
smeary surface ; but tne evenness of tint given by this process 
results chieAy from that singular intestine movement which always 
takes place when alcohol is in the act of separation from water by 
evaporation — a movement which disperses knots and blots in the 
film of liquid with great energy, and spreads them over the sur- 
rounding surface. 

coroboniB Japoniea. — The Aowcrs of this common aiid hardy but 
highly omamental plant, are of a fine yellow, somewhat inclining 
to orange, and this is also the colour the expressed juice imparts to 
paper. As the Aower begins to fade the petals wkiten, — an indica^ 
tion of their photographic sensibility, which is amply verified on 
exposure of the stained paper to sunshiae. I have hitherto met 
with no vegetable colour so sensitive. K the Aowers be gathered 
in the height of their season, pajper so coloured (which is of a very 
even and beautiful yellow) begins to discolour in ten or twelve 
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minutes in clear smishiiie, and in lialf an hour is completely 
whitened. The colour seems to resist the first impression of the 
light, as if by some remains of yitality, which being overcome, the 
tint gives way at once, and the discolouration, when commenced, 
goes on rapidly. It dges not even cease in the dark when once beguiu 
Hence it happens that photographic impressions taken on such 
paper, which, when fresh, are very sharp and beautiful, isAe by 
keeping, visibly from day to day, however carefiilly preser^ed from 
Jight. They require from half an hour to an hour to complete, 
,according to the sunshine. Hydriodate of potash cautiously applied 
retards considerably, but does not ultimately prevent, this spon- 
taneous discharge. 

CommM Ten Weeks* Stocks. MaU&lola am&ua. — Paper stained with 

the tincture of this Aower is changed to a vivid scarlet by acids, 
and to green by alkalies ; if ammonia be used the red colour is 
restored as the ammonia evaporates, proving the absence of any 
acid quality ia the colouring matter sufficiently energetic to coerce 
the elastic force of the alkaline gas. Sulphurous acid whitens it, 
.as do the alkaline sulphites ; but this effect is transient, and the 
red colour is slowly restored by free eiposure to air, especiaUy with 
the aid of light, whose inAuence m this case is the more remarka- 
,ble, being exactly the reverse of its ordinary action on this coloiuv 
ing principle, which it destroys irrecoverably, as above stated. The 
following experiinents were made.totrace andillustratethiscurioiiB 
change : — 

Two photographic copies of engravings taken on paper tinted 
.with this colour were placed in a jar of sulphurous acid gas, by 
which they were completely whitened, and all traces of the pictures 
obliterated. They were then exposed to free air, the one m. the 
.dark, the other in sunshine. Both recovered, but the former much 
more slowly than the latter. The restoration of the picture ex- 
posed to sun was completed in twenty-four hours, that m the dark 
not till after a lapse oi two or three days. 

A sHp of the stained yaper was wetted with liquid sulphurous 
ncid and laid on blottmg-paper similarly wetted. Being then 
crossed with a strip of black paper, it was laid between glass plates 
and (evaporation of the acid being thus prevented) was eiposed to 
Aill sunshine. After some time the red colour (in spite of the pre- 
Bence of the acid) was considerably restored in the portion exposed, 
wlule the whole of the portion coveredby the blackpaperremained 
,(of course) perfectly white. 

Slips of paper, stained as above, were placed imder a receiver, 
beside a small capsule of liquid sulphurous acid. When com'- 
pletely discolourea they were subjected (on various occasions, aad 
after various lengths of eiposure to the acid fimies from half an 
liovr jbo jnaciy dAys) to the ^ion of jkhe spectrum ; and it W9J^ 
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.fovmi as indeed I had expected, that the restoration of colour was 
operated by rays complementary io those which destroy it in the 
natural state of the paper ; the violet rays being chieAy active, the 
hlue ahnost equally so, the green little, and the yellow, orange, and 
.most refrangible red not at all. In one eiperiment a pretty well- 
defined red solar image was developed by trie least refrangiDle red 
rays also, being preciseljr those for which in the unjrepared paper 
the discolouring action is abruptly cut off. But this spot I never 
succeeded in reproducing.; and it .ought also to be mentioned, that, 
.according to dinerences in the preparation not obvious, the degree 
of sensibiliiy, genentlly, of the bleached paper to the restorative 
.action of lignt di^ered greatly \ in some cases a perceptible reddert- 
ing being produced in ten seconds, and a considerable streak intwo 
minutes, while in others a yery long time was required to prod»ce 
any effect. 

The dormtgicy of this colouring principle, under the inAuence of 
sulphurous acid, is well shown by dropping a little weak sulphuric 
acid on the paper bleached by that gas, which immediately restores 
,the red colour in aH its .vigour. In like manner alkalies restore 
the colour, converting it at the same time into green. 

PapsTer orienta|e. — The chemical habitudes of the sulphurous acid 
.render it highly probable that its action, ru inducing a dormant 
state of the colorific principle, consists in a partial deoxidizement, 
,una<;companied, however, with disorganization of its molecules. 
And this view is corroborated by the similar adion of alcohol 
already spoken of .; similar, that is, in kind, though less complete 
in degree. Most commonly, vegetable colours, weakened by the 
action of alcohol, are speemly restored on the total evaporation of 
,that in^edient. But one remarkable instance of absolute dor- 
mancy mduced by that agent, has occurred to me in the case of 
the Papaver orientale, a Aower of a vivid orange colour, bordering 
on scarlet, the colouring matter of which is not extractable other- 
wise than by alcohol, and then only in a state so completely masked 
as to impart no more than a faintyellowishorpinkishhueto paper, 
which it retains when thoroughly dry, and apparently during any 
length of time without perceptible increase of trut. K at any time, 
however, a drop of weak acid be applied to paper prepared with 
this tincture, a vivid scarlet colour is immediately developed ; thus 
demonstrating the continued though latent existence of the colour- 
ing principle. On observing this, it occurred to me to inquire 
whether, in its dormant state, that principle still retained its susi- 
ceptibility of being acted on by light, since the same powerM and 
delicate agent which had been shown, in so many cases as to conr 
stitute a general law, capable of disorganising and destroying vege^ 
table cplours actually deyeloped, might easily be presumed fiojsxpfd' 
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tent to destroy the capacity for assuming colour, in such organic' 
matter as might possess it, under the inAuence of their otherwise 
appropriate chemical stimuli. A strip of the paper was therefore 
exposed for an hour or two to the spectrum, but without any sen- 
sible effect, the whole surface being eoually reddened by an acid. 
As this experiment sufficiently indicated the action of lignt, if any, 
to be yery slow, I next placed a strip, partly corered, in a south- 
east window, where it remained from June 19 to August 19, re-' 
ceiying the few and scanty sunbeams which that interral of the 
deplorable summer of 1841 afforded. When removed, the part 
exposed could barely be distinguished from the part shaded, as a 
triAe yellower. But on applying acid, the exposed and shaded 
portions were at once distinguished by the assumption of a vivid 
red in the latter, the former remaining unchanged. 

A mezzotinto picture was now pressed on a glazed frame over 
another portion of the same paper, and abandoned on the upper 
shelf of a green-house to whatever sun might occur from August 
19 to October 19. The interval proved one of almost unintemipted 
storm, rain, and darkness. On removaI, no appearance whatever 
of any impressed picture could be discemed, nor was it even pos- 
sible to tell the top of the picture from the bottom. It was tnen 
exposed in a glass jar to the ftmies of muriatic acid, when, after a 
few minutes, the development of the dormant picture commenced, 
and slowly proceeded, disclosing the details in a soft and pleasing 
style. Being then laid by in a drawer, with free access of air, the 
picture again faded, by very slow degrees, and on January 2, 1842, 
was found quite obliterated. Being then subjected to the acid 
vapour the colour was reproduced. 

vioia odorata. — Chemists arc familiar with the colour of thig 
Aower as a test of acids and alkalies, for which, however, it seems 
by no means better adapted than many others ; less so, indeed, 
than that of the Fiola tticolor, the common purple iris, and many 
others which might be named. It offers, in fact, another, and 
rather a striking instance of the simultaneous existence of two 
colouring ingredients in the same Aower, comporting themselves 
differently, not only in regard to light but to chemical agents. 
Eitracted with alcohol, the juice of the violet is of a rich blue 
colour, which it imparts in high perfection to paper. Exposed to' 
sunshine, a portion of this colour gives way pretty readily, but a 
residual blue, rather incHning to greenish, resists obstinately, and. 
requires a very much longer exposure (for whole weeks indeed) for 
its destruction, which is not even then complete. Photographic 
impressions, therefbre, taken on this paper, though very pretiy, are 
exceedingly tedious in their preparation, if we would have the Hghta 
sharply made out. 
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Il»»raxl8 trtoolort, rar* — SUmnlatlns BH^oto of Alkalles. — ^AmOHg a 

great many hybrid yarieties of tbis genus, lately forw'arded to me 
from tlie Cape, occurred one of a veiy intense purplish brown 
colour, nearly black, The alcoholic extract of this Aower in its 
liquid state is rich crimson brown, Spread on paper it imparted a 
dark olive green coloiir, which proved perfectly insensible to very 
projonged action, either of sunshine or the spectrum. The addi- 
tion of carbonate of soda changed the colour of this tincture to a 
good green, slightly inclining to olive, and which imparted the 
same tint to paper, In this state, to my surprise, it manifested 
rather a high degree of photographic sensibility, and gave very 
pretty pictures with a day or two of exposure to sunshine. When 
prepared with the fresh juice there is hardly any residual tint, but 
if the paper be kept, a great amount of indestructible yellow re- 
mains outstanding. The action is coniined chieily to the negative 
end of the spectrum, the maximum being at — 80, and the sensible 
limits of the impression (corrected for semidiamater) being — 11-0 
and + 56*4, of which, however, all but the first five or six parts 
beyond the fiducial yellow show little more than a trace of action. 
A photograph impressed on this paper is reddened by muriatic acid 
fumes. K then trans^erred to an atmosphere of ammonia, and 
when supersaturated the excess of alkali allowed to exhale, it ia 
fixed, and of a dark green colour. Both the tint and sharpness of 
the picture, however, suffer in this process. 

Rod Poppj — Papaver Rheum t — Among tho vegetable colours totally 
destroyed by light, or which leave no residual tint, at least when 
fresh prepared, perhaps the two most rich and beautiful are those 
of the redpoppy, andthe doublepurple groundsel (Senecio splendena). 
The former owes its red colour in all probability to free carbonic 
acid, or some other, (as the acetic) completely expelled by drying ; 
for the colour its tincture imparts to paper, instead of red is a fine 
blue, very slightly verging on slate-blue. But it has by no means 
the ordinary chemical characters of blue vegetable colours. Gar- 
bonate of soda, for instance, does not in the least degree tum the 
eipressed juice green ; and when washed with the mixture, a paper 
results of a light slate-gray, hardly at aH iDclining to green. The 
blue tincture is considerably sensitive, and from the richness of its 
tone and the absence of residual tint, paper stained with it afford8 
jphotographic impressions of great beautjr and sharpnesa, some of 
which will be found among the coUection submitted with this paper 
for inspection. 

senecio spiendens. — This Aowcr yields a rich purple juice in great 
abundance and of surprising intensity. Nothing can exceed the 
rich and velvety tint of paper tinted while it is fresh. It is, how- 
ever, not very sensible to light, and many weeks are necessary to 
pbtap a gpod photograpl^ic iippression, 



Digitized by VjOOQ lC 



126 THE PBOCESSBS OF SIB Jt)fi^ HEBSCHEL. 

In the progress of my own researches on this subject, I foimd 
that the green eolouring matter of the leavĕs of herbaccous plants^' 
when spread upon paper, ohanged with tolerable rapidity when 
exposed to sunshine. Therĕ are, however, some very curious points 
connected with the phenomena of these changes which demand a 
far more exten8ive investigation than they have yet received. 

I find that the juices taken fix)m the leavĕs in the spring, change 
more rapidiy than when expressed from the same plants in the 
autumn ; and the juices of those Aowering plants which have been- 
cultivated under the artiScial circumstances of a store-house, or 
conservatory, are more readily effected than such as are grown in 
the open air. Many of the eiperiments just described Ainiish very 
instructive examples of the operations of the solar rays upon or- 
ganic bodies from which we may deduce important truths connected- 
with natural phenomena. 
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CHAPTEE XI. 

MISCELLAOTOTJS PEOCESSES. 

Theee are many preparations which are affectM by light in a 
similar manner to the salts of silver. Several have been tried as 
photographic materials, but as yet without niuch sucCess, with the 
exception of the bichromate of potash, which was first announced 
as auseful photographic agent, by Mr. Mungo Ponton, in the Edin- 
burgh New Philosophical Joumal; from which I quote Mr. Ponton'8 
own account. 

When paper is immersed in the bichromate of potash, it is 
powerfiilly and rapidly acted on by the sun's rays. When an 
object is laid in the usual way on tnis paper, the portion expo8ed 
to the light speedily becomes tawny, passing more or less into a 
deep orange, accorcSng to the strengtn of the light. The portion 
covered by the object retains the original bright yeUow tint which 
it had bewre exposure, and the object is thus represented yellow 
upon an orange ground, there being seyeral gradations of shade, 
or tint, acc<5r(£ng to the greater or less degree of transparency in 
the different parts of the object* 

In this state, of course, the drawing, though very beautiful, is 
evanescent. To ^ it, all that is required is careful immersion in 
water, when it will be found that those portions of the salt which 
have not been acted on by the light are readily dissolved out, while 
those which have been exposed to the Kght are completely fixed on 
the paper.' By the second process the object is obtained white 
upon an orange ground, and quite permanent. If exposed for many 
hours together to strong sunshine, the colour of the ground is apt 
to lose in depth, but not more so than most other colouring matters. 
This action of Hght on the bichromate of potash differs from that 
upon the salts of silver. Those of the latter which are blackened 
by light, are of themselves insoluble in water, ahd it is difficult to 
impregnate paper with them, in a uniform manner. The blacken- 
ing seems to be caused by the formation of oxide of silver. 

In the case of the bichromate of potash, again, that salt is ex- 
ceedingly soluble, and paper can be easily saturated with it. The 
agency of light not only changes its colour, but deprives it of 
solubDity, thus rendering it fixed in the paper. This action ap- 
pears to consist in the disengagement of free chromic acid, which 
is of a deep red colour, and which seems to combine with the 
paper. This is rendered more probable from the circumstance, 
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that the neutral cliromate eihibits no similar change. The hest 
mode of preparing paper with bichromate of potash is to use a 
saturated solution of that salt ; soak the paper well in it, and then 
dry it rapidly at a brisk iire, eicluding it from daylight. Paper 
thus prepared acquires a deep orange tint on eiposure to the sun. 
If the soiution be less strong, or the drying less rapid, the colour 
will not be so deep, A pleasing variety may be made by using 
sulphate of indigo along with the bichromate of potash, the colour 
of the object and of the paper being then diiFerent shades of 
green. In this way also the object may be represented of a 
darker shade than the groi^id. 

Paper prepared with the bichromate of potash, though as sensi- 
tive as some of the papers prepared with the salts of 8ilver, is much 
inferior to most of them, and is not sufficiently sensitive for the 
camera obscura. This paper, however, answers quite well for 
taking drawings from dned plants, or for copying prints. Its 
great recommendation is its cheapness, and the facility with which 
it can be prepared. The price of the bichromate of potash is about 
two shillings per pound, whilst the mtrate of silver is five shillings 
the ounce. 

As the deep orange ground of these pictures prevents the per- 
meation of the chemical rays of light, it is very easy to procuro 
any niimber of &csimiles of m engraving, by transfer from the 
fir8t negative photograph, The correct copies have a beautiful 
sharpness, and, if carefully managed^ but little of the minute detail 
of the original engraving is lost. 

The most interesting kind of photographic paper prepared with 
the bichromate of potash is a kind described by M. E. Becquerel. 
He states, — It is sufficient to steep a paper prepared in Mr. 
Ponton's manner, and upon which there exists a faint copy of a 
drawing, in a solution of iodine in alcohol, to wash this paper in 
alcohol, and then dry it ; then the parts which were white become 
blue, and those which were yeUow remain more or less clear. 

M. E. Becquerel has pursued his investigations into the aetion 
of the chromic acid on organic compounds, and has shown that 
the mode of sizing the papers inAuences their colouration by ligKty 
and that with unsized paper colouration is effected only after a 
long time. PerceiviQg that the principal reaction resulted &om 
the chromic acid contained in the bichromate of potash, on the 
starch in the size of the paper, it occurredto M. E. Becquerel, that, 
as starch has the property of forming with iodine a combination of 
a very fine blue colour, it should produce deep shades of that tiat, 
wlulst the lights stiU remained an orange-yeUow. 

His method of proceeding is to spread a size of starch very imir 
formly over the surface of the paper, It is then steeped in a weak 
alcohoHc solution of iodine, andaAerwards washed in a great quaQ- 
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tity of water. By this iiiimersion it should take a very fiiie blue 
tint. If this is uiiifonii, the paper is considered fit for the experi- 
ment : in the contraiy case it is sized again. It is then steeped in 
a concentrated solution of bichromate of potash, and pressed be- 
tween folds of blotting paper, and dried near the fire. To be 
effective, it should be very dry. 

It is now fit for use. \VTien the copyis effected, which requires 
in sunshine about five minutes, the photograph is washed and dried. 
When dry, it is steeped in a weak alcoholic solution of iodine, and 
afterwards, when it has remained in it some time, it is washed in 
water, and carefully dried with blotting paper, but not at the fire, 
for a little below 100° Pahr. the combination of iodine and starch 
discolours. 

K it be considered that the drawing is not sufficiently distinct, 
this immersion may be repeated several times ; for by this means 
may be obtained the intensity of tone that is desired, which in- 
tensity can be changed at wiU by employing a more concentrated 
solution of iodine. 

When the paper is damp, the shades are of a very fine blue, but 
when it is dry the colour becomes deep violet. If while the draw- 
ing is still wet it be covered with a layer of gum arabic, the colour 
of the drawing is greatly preserved, and more beautiful when it is 
dry. When a paper is thus prepared it loses at first a little of its 
tone, but it afterwards preserves its violet tint. 

Tiie cbromotype. — This proccss, devised by the author, is a pleasing 
one in its results : it is exceedingly simple in its manipulatory de- 
tails, and produces very charming po8itive pictures by the first 
application. 

The chromotype is founded on the above process of Mr. Ponton's, 
but it was found in practice that the bichromate of potash alone 
would not produce the desired effect : the foUowuig method was 
therefore adopted : — 

One drachm of sulphate of copper is dis8olved in an ounce of 
distilled water, to which is added half an ounce of a saturated solu- 
tion of bichromate of potash ; this solution is applied to the 8urface 
of the paper, and, when dry, it is fit for use, and may be kept for 
any length of time without spoiling. When exposed to sunshine, 
the first change is to a dull brown, and if checked in this stage of 
the process we get a negative picture, but if the action of the light 
is continued, the browning gives way, and we have a po8itive yellow 
picture on a white ground. In either case, if the paper, when 
removed from the sunshine, is washed over with a solution of 
nitrate of 8ilver, a very beautiful positive picture results. In prac- 
tice, it will be found advantageou8 to allow the bleaching action to 
go on to some extent; the picture resulting from this will be 
clearer and more defined than that which is procured when th« 
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action is checked at the brown stage. To fix these pictures it is 
necessary to remove the nitrate of silyer, which is done by washing 
in pure water ; if the water contains any muriates the picture 
8uffers, and long soaking in such water obliterates it, or if a 
few grains of common salt are added to the water the apparent 
destruction is very rapid. The picture is, however, capable of 
restoration ; all that is necessary being to expose it to sunshine 
for a quarter of an hour, when it revives ; but instead of being of 
a red colour, it becomes hlac, the shades of colour depending upon 
the quantitv of salt used to decompose the chromate of silver which 
forms the shadow parts of the picture. 

Mr. Bingham remarks on this process, that if we substitute sul- 
phate of nickel for the sulphate of copper, the paper is more sen- 
8itive and the picture is more clearly developed by nitrate of sil^er. 

The following modiHcation of this process possesses some ad- 
vantage8. K to a solution of the sulphate of copper we add a 
solution of the neutral chromate of potash, a very copious brown 
precipitate faLls, which is a true chromate of copper. If this pre- 
cipitate, after being well washed, is added to water acidulated with 
sulphuric acid, it is dissol^ed, and a dichromatic solution is formed, 
which, when spread upon paper, is of a pure yellow. A very short 
exposure of the papers washed with this solution is quite sufficient 
to discharge all the yellow from the paper, and give it perfect 
whiteness. K an engraving is to be copied we proceed in thc 
usual manner ; and we may either bring out the picture by placing 
the paper in a solution of carbonate of soda or potash, by which 
all the shadows are represented by the chromate of copper, or by 
washing the paper with nitrate of silver. It may sometimes happen 
that, owing to deficient light, the photograph is darkened all over 
when the sLlver is applied : this colour, by keeping, is gradually 
removed, and the picture comes out clear and sharp. 

If the chromate of copper is dissol^ed in ammonia, a beautiful 
green solution results, and if applied to paper they ax;t similarly 
to those just described. 

The chromatype pictures, under certain conditions, afford a 
beautiftil example of the changes which take place, slowly, in the 
dark, from the combtned operations of the materials employed. 

If we take a chromatype picture after it has been developed by 
the agency of either nitrate of 8ilver, or of mercury, and place it 
aside in the dark, it will be found, after a few weeks, to have 
darkened considerably both in the lights and shadows. This 
darkening slowly increases, until eventually the picture is oblite- 
rated beneath a film of metallic silver or mercury ; but, while the 
picture has been fading out on one side, it has been developing 
itself on the other, and a very pleasing image is seen on the back. 
After Bome considerable time the metal on the front gives way 
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agam, the paper slowly whitens, and eventually the image is pre- 
sented on both sides of the paper of equal intensity, in a good 
neutral tint upon a grey ground. 

On the Use of the Salta of Gold as Photographic Agents, 

It is well known that gold is revived from its ethereal solution 
by the action of light, and that the same eATect takes place when 
the nitro-muriate of gold is spread on charcoal. 

Considering it probable that the required unstable equilibrium 
might be induced in some of the salts of gold, I was induced to 
pursue a great many experiments on this point. In some cases, 
wrhere the paper was impregnated with a mordant salt, the salt of 
gold was darkened rapidly, without the assistance of light ; in 
others, the effect of light was very slow and uncertain. By wash- 
ing paper with muriate of barytes, and then with a solution of the 
chloride of gold, a paper, havmg a slight pinky tint, is procured ; 
by exposing this paper to sunshine it is at first whitened, and then, 
but very slowly, a darkening action is induced. K, however, we 
remove the paper from the light, affcer an exposure of a few 
minutes, when a very faint impression, and oftentimes not any, is 
apparent, and hold it in the steam of boiling water, or immerse it 
in cold water, all the parts which were exposed to the light are 
rapidly darkened to a nill purple brown, leaviQg the covered por- 
tions on which the light has not acted, a pure white, produciag 
thus a fine negative drawing. If, while sucn a paper, or any other 
paper preparedwith the chloride of gold, is exposed to the sun, we 
wash it with a weak solution of the hydriodate of potash, the 
oxidation is very rapidly brought on, and the darkness produced is 
much greater than that obtained by the other method ; but this 
plan is not often appUcable. I have not yet been enabled to pro- 
duce with the salts of gold any paper which should be sufficiently 
sensitive for use in the camera obscura. 

Sir John Herschel devoted much attention to the examination of 
the salts of gold and platinum. He found platinum under nearly 
all circumstances very Httle sensitive to light, but the foUowing 
were the results obtamed with the salts of gold. 

If paper impregnated with oxalate of ammonia be washed with 
chloride of gold, it becomes, if certain proportions be hit, pretty 
8ensitive to Hght ; passing rather rapidly to a violet purple m the 
sun. It passes also to the same purple nue in the dark, though 
much more slowly ; so that, as a photographic combination^ it is 



Paper impregnated with acetate of lead, when waehed with per- 
fectly neutral chloride of gold, acquires a brownish yeUow hue, and 
a sensibiUty to Ught, which though not great, is ittt^nded with 
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some peculiarities liiglily worthy of notice. The first impression 
of the solar rays seems rather to whiten than to darken the paper, 
by discharging the original colour, and substituting for it a pale 
greyish tint, which by slow degrees increases to a dark slate 
colour. But if arrested while yet not more than a moderate ash 
grey, and held in a current of steam, the colour of the part acted 
on by the sunshine, and that only, darkens immediately to a deep 
purple. The same effect is produced by immersing it in boiling 
water. If plunged in cold water, the same change comes on more 
slowly, and is not complete till the paper is dned by heat. A 
dry heat, however, does not operate this singular change. 

If a neutral solution of the chloride of gold is mixed with an 
equal quantity of the solution of bichromate of potash, paper 
washed with this solution, and exposed to light, speedily changes, 
iirst to a deep brown, and ultimately to a bluish black. K an 
engraving is superposed, we have a negative copy, blue or brown, 
upon a yellow ground. K this photograph is placed in clean water, 
and allowed to remain ia it for some hours, very singular changes 
take place. The yellow salt is all dissolved out, and those parts 
of the paper left beautifiilly white. AIl the dark portions become 
more decided in their character, and according as the solarization 
ha-s been prolonged or otherwise, or the light has been more or 
less intense, we have either crimson, blue, brown, or deep black 
negative photographs. 

ThE EnEEGIATTPE OE rEEEOTTPE. 

This process, which is of remarkable sensibihty, was discovered 
by the author, and published ia the AthenaBum. The preparation 
01 the paper is as follows : — Grood letter paper (Whatman's is the 
best), is washed over with the following solution, viz. : rive grains 
of succinic acid (it is important that succinic fi-ee from any oil of 
amber, or adventitious matter, should be obtaiued) are to be 
dissolved iu one Huid ounce of water, to which is added about five 
grains of common salt, and half a drachm of muciLage of gum arabic. 
When dry, the paper is drawn over the surface of a solution of 
six:ty grains of nitrate of silver in one ounce of distilled water. 
Allowed to dry in the dark, the paper is now fit for use, is of a 
pure white, retaius its colour, and may be preserved for a consider- 
able time ui a portfolio, untiL wanted for use. 

The preparation of this paper is by no means difficidt, but 
requires care and attention, The solutions must be applied 
very equally over the paper, which should be immediately hung 
upon a frame or clothes* horse to dry. Extreme care must be 
taken that the paper be not exposed to light, after the nitrate of 
ailver solution has been applied!, until required for use. 'Many of 
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the disappointments experienced by the experimenters on the 
energiatype are occasioned by a neglect of this precaution ; as, 
although no apparent eifect may have been produced by the ex- 
posure, the cleamess of the subsequent picture will be seriously 
injured. The succinic acid must also be very pure. "We shall now 
brieHy describe the method of applying the energiatype to the 
different purposes for which it is best adapted, premising that the 
varying circumstances of time, place, and light, will render neces- 
sary such modifications of the ^oUowiag directions as the experience 
of the operator may suggest. As a general rule, an open situation, 
sunshine, and, if possible, the moming sun, should be preferred, as 
the image is sharper, and the colour produced more intense, and 
less affected by the subsequent fixing process. 

MesaUTe pioturea. — In the camera, for a building, an eiposure of 
half a minute in strong sunshine is usually sufficient ; for a por- 
trait, which can only be taken in the shade, two or three minutes 
arĕ required. 

Exact copies of prints, feathers, leaves, &c. may be taken, by 
exposing them to the light in the copying-frame, until the margin 
ef the prepared paper, which should be left uncovered, begins to 
change colour very slightly. K the object to be copied is thick, 
the surface must be allowed to assume a darker tint, or the light 
will not have penetrated to the paper. 

When the paper is taken from the camera, nothing is visible 
upon it ; but by attending to the following directions the latent 
picture will quickly develop itself. Having mixed together about 
one drachm of a saturated solution o^ protosulphate of iron and two 
or three drachms mticilage of gum arabic, pour a small quantity 
into a flat dish. Pass the prepared side of the paper taken from 
the camera rapidly over this mixture, taking care to ensure com- 
plete contact in every part. If the paper has been sufficiently 
impressed, the picture will almost immediately appear, and the 
further action oi the iron must be stopped by the application of a 
8ofb sponge and plenty of clean water. Should the image not 
appear immediately, or oe imperfect in its details, the iron solution 
may be allowed to remain upon it a short time ; but it must then 
be kept disturbed, by rapidly but lightly brushing it up, otherwise 
numerous black specks will form and destroy the photograph. 
Great care should be taken that the iron solution does not touch 
the back of the picture, which it will inevitably stain, and, the pic- 
ture being a negative one, be rendered useless as a copy. A slight 
degree of heat will assist the development of the image where the 
time of exposure has been too short. 

The picture should be carefully washed to take off any super- 
Cicial blackness, and ma^r then be permanently fixed by being 
soaked in water, to which a small quantity of ammonia, or, 
better still, hyposulphite of sodahas been added. The paper must 
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again be well soaked in clean water, to clear it fi'om the soluble 
salts, and may tlien be dried and pressed. 

PosittT» piotiirea. — Those are procured in the same manner as tjie 
copies of the prints, &c. just described ; using the negatiyes before 
obtained in place of the objects themselves. Instead, however, of 
using the iron solution, the paper must be eiposed to the light, in 
the frame, a sufficient time to obtain perfect copies. The progress 
of the picture may be observed by tuming up the comer of the 
paper, and, if not sufficiently done, replacing it exactly in the 
same position. They should be fixed with hyposulphite, as before 
directed. 

At the meeting of the British Association at York in 1844, 1 
shewed, by a series of photographs, that the protomlphate of iron 
was most effective in developing any photographic images, on what- 
ever argentiferous preparation thev may have been received. 
Every subsequent result has shewn that with proper care it is the 
most energetic agent for developing with whicn we are acquainted. 
The dif&culty of obtaining, and of preser^ing, the salt free of any 
peroiide, has been the principal cause why it has not been as 
generally employed as the gallic acid. Mr. Eobert Ellis has recom- 
mended the use of the protonitrate of iron as a developuig agent. 

At the meeting of the British Association at Plymouth in 1841, 
I first directed attention to the use of the ferroprussiate of potash 
in combination with the iodide of silver. The process resulting 
from this being very important in many points, the abstract of the 
paper then read, as given in the Transactions of the Sections, is 
reprinted. 

The author having been engaged in experiments on those 
varieties of photographic drawings which are lormed by the action 
of the hydriodic salts on the darkened chloride of silver, and with 
a view to the removal of the iodide formed by the process froni 
the paper, was led to observe some peculiar changes produced by 
the combiaed inAuences of sunshine and the ferrocyanate of 
potash. It was found that the ordinary photographic paper, if 
allowed to darken in sunshine, and then slightly acted on by any 
hydriodic salt, and, when dry, washed with a solution of the ferro- 
cyanate of potash, became extremely sensitive to light, changing 
from a light-brown to a full black by a moment's exposure to sun- 
shiae. roUowing out this result, it was discovered that perfectiy 
pure iodide of silver was acted on with even greater rapidity, and 
thus it became easy to form an exquisitely sensitive photographic 
paper. 

The method recommended is the following : — 

Highly glazed letter paper is washed over with a solution of one 
drachm of nitrate of sH^er to an ounce of distilled water ; it ia 
quickly dried, and a second time washed with the same solution. 
It is then, when dry, placed fop a minute in a solution of two 
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draclims of the hydriodate of potash in six ounces of water, placed 
on a smootli board, gently washed hj allowing some water to llow 
over it, and dried in the dark at common temperatures. Papers 
thns prepared may be kept for any length of time, and are at any 
time rendered sensitive by simply washing them over with a solution 
formed of one drachm of the terrocyanate of potash to an ounce of 
water. 

These papers, washed with the ferrocyanate, and dried in the 
dark, are, in this dry state, absolutely insensible, but they may at 
any moment be rendered sensitive by merely washing them with a 
little cold clean water. 

Papers thus prepared are rendered quite insensible by being 
washed over with the above hydriodic solution. They are, how- 
ever, best secured against the action of time by a solution of 
ammonia. The yellow colour of the paper militates agaiast its 
being used as the original firom which copies may be taken ; but 
even this colour may be removed by employing hot hyposulphite 
of soda. 

Upon paper thus prepared the curious result of an impressed 
coloured spectrum was first obtatned. 

The innorotype, so called from the introduction of the salts of 
Auoric acid, consists of the following process of manipulation : — 
(Bromide of potassium, 20 grains. 
t Distilled watep ... 1 Suid ounce. 
f riuate of soda ... 5 grains. 
(Distilled water . . . 1 Suid ounce. 
Mii a small quantity of these solutions together when the papers 
are to be prepared, and wash them once over with the mixture, 
and, when dry, apply a solution of nitrate of sflver, sixty grains to 
the ounce of water. These papers keep for some weeks without 
injury, and become impressed with good images in half a minute 
in the camera. The unpression is not sufficiently strong wheh 
removed Ĕ-om the camera for producing positive pictures, but may 
be rendered so by a secondaiy process. 

The photograph should nrst be soaked in water for a few 
minutes, and then placed upon a slab of porcelain, and a weak 
solution of the proto-sulphate of iron brushed over it ; the picture 
ahnost immediately acquires an intense colour, which should then 
be stopped directly by plunging it into water slightly acidulated 
with muriatic acid, or the blackening will extend all over the 
paper. It may be fixed by being soaked in water, and then dipped 
into a solution of hypo-sulphite of soda, and again soaked m water 
as in the other processes. 

Mr. Bingham has the following remarks on this process, and he 
gives a modified form, into which a new photographic element 
is introduced. 
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" We fiiid it is better to add to the proto-sulpliate of iron a littl6 
acetic or sulpliuric acid : this will be wund to prevent the darken- 
ing of the lights of the picture to a great extent, and it will be 
found better not to prepare the paper long before it is required 
for use, this being one reason why the picture often becomes dusky 
on application of the proto-sulphate. 

" Eeasonrag upon the principle that the action of light is to 
reduce the salts of silver in the paper to the metallic state, and 
that any substance which would reduce SLLver would also quicken 
the action of light, we were led to the foUowing experiinent : The 
protochloride of tin possesses the property of reducing the salts 
both of silver and of gold : a paper was prepared with the bromide 
of silver, and previou8ly to eiposiug it to light, it was washed over 
with a very weak solution of the chloride of tin ; the action of 
light upon the paper was exceedingly energetic ; it was almost ia^ 
stantaneously blackened, and a copy of a print was obtained in a 
few seconds." 

De. Schaphaetjtl's Negatiye Peocess. 

At the tenth meeting of the British Association for the Advance-r 
ment of Science, two new processes on paper, and one on metal, 
were brought forward by Dr. Schafhaeutl. These processes in- 
volve some very delicate manipulatory details, which render them 
tedious, and, in the hands of the inexperienced, uncertaia. How- 
ever, as they sometimes give very perfect results, it would have 
been improper to have omitted them. 

Penny's improved patent metaUic paper is recommended. This 
is spread with a concentrated solution of the nitrate of silver, {140 
grams to 2| drachms of fused nitrate, to 6 fluid drachms of distilled 
water,) by merely drawing the paper over the surface of the solu- 
tion contained in a large dish. In order to convert this nitrate 
iuto a chloride, the author exposed it to the vapours of boiling 
muriatic acid. A coating of a chloride of SLlver, shining with a 
peculiar silky lustre, was by this method generated on the surface 
of the paper, without penetrating into its mass ; and in order to 
give to this coatiag of chloride the highest degree of sensibility, it 
was dried, and then drawn over the 8urface of the solution of 
nitrate of silver again. Afber having been dried, the paper was 
readjr for use, and by no repetition of this treatment could ita 
8ensitiveness be improved. 

Even on the ordinary kinds of writing paper, I have found this 
manipulation produce extreme sensiti^eness, but much exact atten- 
tion is required to prevent any excess of muriatic aeid, which, in 
the state of vapour, is rapidlj absorbed by the paper. The whole 
of the nitrate of silver employed in the first instance must be con.-» 
verted into a muriate, and there the process should stop. 
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Schafhaeutrs method of fixiiig is extremely difficiLlt. The draw- 
ing is to be steeped for five or ten minutes in alcohol, and, affcer 
removing all superAuous moisture by means of blotting paper, and 
drying it slightly before the fire, the paper thus prepared is drawn 
through diluted muriatic acid, mixed with a few drops of an acid 
nitrate of quicksLlver, prepared by dissolving quicksilver ra pure 
nitric acid, and again dissolviQg the crystallised salt to saturation 
in water acidulated with nitric acid. The addition of the nitrate 
of mercury requires great caution, and its proper action must be 
tried first on slips of paper, upon which have been produced 
diSorent tints and shadows by exposure to light ; because if added 
iu too great a quantity, the lightest shades entirely disappear. 
The paper having been drawn through the above mentioned solu- 
tion, is well washed in water, and then dried in a degree of heat 
approaching to about 158^ Eahr., or, in fact, till the white places 
assume a very slight tinge of yellow. The appearance of this tint 
indicates that the drawing is fixed permanently. 

De. ScHArHAETITL^S PeOCESS OS CAEBOiaSEI) PlATES. 

Metallic plates are covered with a layer of hydruret of carbon, 
prepared by dissol^iag pitch in alcohol, and coUecting the residuum 
on a filter. This, when well washed, is spread as equally as pos- 
sible over a heated even plate of copper. The plate is then car- 
bonised in a closed box of cast iron, and, after cooling, passed 
betwixt two polished steel rollers, resembling a common copper- 
plate printing press. The plate, after this process, is dipped into 
a strong solution of nitrate of silver, and iustantly exposed to the 
action of the camera, The silver is, by the action of the rays of 
the sun, reduced iuto a perfectly metallic state, and the lights are 
expressed by the different density of the milk-white deadened 
silver; the shadows by the black carbonized plate. In a few 
seconds the picture is fijiiished, and the plate is so sensitive, that 
the reduction of the SLlver begias even by the light of a candle. 
For fixing the image, nothing more is required than to dip the 
plate ia alcohol mrxed with a smaU quantity of the hyposulphite of 
soda, or of pure ammonia. 

These processes are given on the authority of the author ; but 
I have never been successM in produciag a good result with either 
of them. The preparation of the plate requires the skiLl of an 
artist combined with the knowledge of a chemist ; and even these 
are not always sufficient to ensure a perfect surface. The revival 
of the silver is not to be depended on : sometimes it does form a 
eontinuous sheet over the parts acted on by the light, but ofben it 
is only spangles ; and frequently a metaUic arborescence will com- 
mence in the light parts, and run rapidly into the portions in 
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shadow. The fact is, that light has the property of effecting the 
revival of the silyer spread upon any carbonaceous body, but caloric 
haying the same effect, and being indeed rather more actiye in the 
operation than light is, any slight increase of temperature produces 
a revival of the metal over the parts in shadow. 

Eeference to the early yolumes of Nicholson^s Joumal will afford 
ample evidence of these fact8, which I have also recently proved. 
These volumes contain some papers by Count Rumfora on the 
revival of gold and silver from their solutions, by heat and light, 
when spread upon charcoal or carbonaceous earth. This philo- 
sopher has conclusively shown, that this revival is more dependent 
on the action of heat than light, which accounts, in some measure, 
for the apparent effect of candlelight. It is, however, possible, that 
this process maj, with some mod^cations, become of importance. 

THB UnPLUBNOB 0F CHLOBnrB Ain) 101)1105 IS BEITDEBIKG SOME 
KENDS 0F WOOD SENSITITB TO LIGHT. 

Having on many occasions subjected the simply nitrated pho- 
tographic paper to the ioAuence of chlorine and iodine in close 
wooden boxes, I was often struck with the sudden change which 
light produced on the wood of the box, particularly when it was of 
deal ; changing it in a few minutes from a pale yellow to a deep 
green. This curious effect fi'equently occurring, led me to observe 
the change somewhat more closely, and to pursue some experi- 
ments on the subject. These produced no very satisfactory result. 
They proved the change to depend much on the formation of 
hydrochloric and hydriodic acids, and the decomposition of water in 
the pores of the wood. I found well-baked wood quite insusceptible 
of this very curious phenomenon. The woods of a soft kind, as 
the deal and willow, were much sooner inAuenced than the harder 
varieties, but all the light-coloured woods appeared more or leas 
capable of undergoing this change. All that is necessary is, to 
place at the bottom oi an air-tight box, a vessel containing a mix- 
ture of manganese and muriatic acid, or simply some iodine, and 
fix the piece of wood at some distance above it. Different kinds of 
wood require to be more or less saturated with the chlorine or 
iodine, and consequently need a longer or shorter exposure. The 
time, therefore, necessary for the wood to remain in the atmosphere 
of chlorine can only be settled by direct experiment. "Wood is 
impregnated very readily with iodine, by puttmg a small portion 
in a capsule a few inches below it. It does not appear to me at 
present that any practical result is likely to anse out of this 
peculiar property : it is only iatroduced as a singular fact, which i& 
perhaps 'worthj a little more attention than my numerous engage- 
ments have left me time to devote to it. 
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In my first publication on this subject, in GrriflSn's Scientific 
Miscellany, I introdaced tbe following process, which, although it 
has never yet been properly worked out, involves many points of 
interest : — Many ertremely curious results, which are omitted from 
their not having any practical bearing, led me to examine the efiect 
of the mercunal vapour on the pure precipitated iodides and 
bromides. I was long perplexed with some exceedingly anomalous 
results, but being satisSed from particular expernnents that these 
researches promised to lead to the discovery of a most sensitive 
preparation, I persevered in them. . Without stopping to trace the 
progress of the inqiiiry, I may at once state, that I have the satis- 
taction of being enabled to add to the present treatise an account 
of a process which serves to prepare papers that are much more 
sensitive than Daguerre's iodidatedplates. The exquisite delicacy 
of these new photographic papers may be imagiued when I state, 
tkat in five aeconds in the camera obscura, I have, during sunahinCy 
ohtained perfect pictures ; and thaty when the sky is overcast, one 
minute is guite sufficient to produce a most decided effect, The 
action of Ught on this preparation does, iudeed, appear to be iu- 
stantaneous. On several occasions I have procured, in less than a 
second, distinct outhnes of the objects to which the camera has 
been poiated, and even secured representations of slowly moving 
bodies. With this great increase of sensitiveness, we of course 
secure greater sharpness of outline, and more minute detail. It 
should be understood that the process is a negative one, from which 
positive pictures may be procured on the ordinary photographic 
paper by transfer. 

To prepare this very sensitive paper, we proceed as follows : — 
Select the most perfect sheets of well glazed satin post, quite free 
from specks of any kind. Placing the sheet careftdly on some 
hard body, wash it over on one side by means of a very soft camers 
hair pencU, with a solution of sixty grains of the bromide of po- 
tassium in, two fluid ounces of distilled water, and then dry it 
quickly by the fire. Being dry, it is again to be washed over with 
the same solution, and dried as before. Now, a solution of nitrate 
of silver, one hundred and twenty grains to the fluid ounce of dis- 
tilled water, is to be applied over the same surface, and the paper 
luickly dried in the dark. In this state the papers may be kept 
or use. When they are reguired, the above solution of silver is to 
be plentifully applied, and the paper placed wet in the camera, the 
greatest care being taken that no day-light, not even the faintest 
gleam, falls upon it, until the moment when we are prepared, by 
removing the screen, to permit the light, radiated from the objects 
we wish to copy, to act in producing the picture. After a few 
seconds, the light must be again shut ofi^, and the camera removed 
into a dark room. It will be found, on taking the paper from the 
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box, that there is but a veiy slight outline, if any, as yet visible. 
Place it aside, in per/ect darkness, until quite dry, tben fix it in 
a mercurial vapour box, and apply a veiy gentle heat to the 
bottom. The moment the mercury vaporizes, the picture will 
begin to develope itself. The spirit lamp must now be re- 
moved for a short time, and when the action of the mercury 
appears to cease, it is to be veiy carefuUy applied again, until 
a well-defined picture is visible. The vaporization must now be 
suddenly stopped, and the photograph removed from the box. 
The drawing wiU then be very beautilul and distinct ; but much 
detail is still clouded, for the development of which it is only 
necessary to place it cautiously in the dark, and allow it to remain 
undisturbed for some hours. There is now an inexpressible charm 
about the picture, equaUing the deHcate beauty of the Daguer- 
reotypes ; but being stiU very susceptible of change, it must be 
viewed by the light of a taper only. The nitrate of sUver must now 
be removed from the paper by well washnig iu soft water, to which 
a smaU quantity of salt has been added, andit shouldbe aiterwards 
soaked in water only. When the picture has been dried, wash it 
quickly over with a soft brush, dipped in a warm solution of the 
hyposulphite of soda, and then weU wash it for some time in the 
mamier directed for the ordiuary photographs, in order that aU the 
hyposulphite may be removed. The drawing is now fixed, and we 
may use it to procure positive pictures, many of which may be 
taken from one origiual. The transfers procured from this variety 
of negative photographs have more decision of outUne, and greater 
sharpness in aU their minute detaU, than cau be procured by any 
other method. This is owiug to the opacity produced by the 
curious combination of mercury and the bromide of sUver, which is 
not, I beHeve, described in any chemical work. 

This very beautiful process is not without its difficulties ; and 
the author cannot promise that, even with the closest attention to 
the above directions, annoying faUures wiU not occur. It offcen 
happens that some accidental circumstance, generaUy a projecting 
film, or a Httle dust, wUl occasion the mercurial vapour to act with 
great energy on one part of the paper and blacken it, before the 
other portions are at aU affected. Again, the mercury wUl some- 
times accumulate along the lines made by the brush, and give a 
streaky appearance to the picture, although these lines were not at 
aU evident before the mercurial vapour was appHed. 

The action, however, of this photographic preparation is cer- 
tain ; and although a little practice may be required to produce 
finished designs, yet very perfect copies of nature may be effected 
with the greatest possible ease and certainty. 

I have stated that the paper should be pkced wet inthe camera : 
the same paper may be used dry, which is often a great conve- 
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liience. When in tlie dry state, a little longer exposure is reqmred, 
and instead of taking a picture in foiir or five seconds, two ortkree 
minutes are necessary. 

I cannot conclude without remarking, that it appears to me that 
this process, when rendered complete by the improvement of its 
manipulatory details, will do much towards r^alising the hopes of 
those who were most sanguine of the ultimate perfection of pho- 
tography ; and will convince others who looked upon the art as a 
philosophical plaything, that the real utility of any discovery is not 
to be estimated from the crude specimens produced in its infancy, 
ere yet its first principles were evident to those who pursued it 
with an eager hope. 

I have purposely retained the words which I employed in 1841, 
being satisfied that we shall eventually witness their realization in 
the production of a most beautiful and sensitive process. 

The cataiysotype. — This proccss of Dr. "Woods* is capable of pro- 
ducing pictures of superior e^cellence. Owing to the inconstancy 
of the iodine compounds, it is a little uncertain, but, care being 
taken to ensure the same degree of strength in the solutions, a 
very uniformly good result may be obtained. The process and 
its modifications are thus described by the inventor. 

While investigating the property which sugar possesses, in 
some instances, of preventing precipitation, I noticed that when 
syrup of ioduret of iron was mixed in certain proportions with 
solution of nitrate of silver, the precipitate was very quickly 
blackened when expo8ed to the light, and I thought that, if pro* 
perly used, it might be employed with advantage as a photographic 
agent. If not entirely without profit, it would hardly repay the 
trouble of reading the history of all the experiments I tried in 
order to prove whether or not this idea were correct, for there 
were many difficulties to be overcome, and unexpected hindrances 
to be surmounted, before I could be certain of success. However, 
the results at which I have arrived make me hope that my trouble 
has not been thrown away, and that a photographic process has 
been discovered, which is more manageable and more satisfactory 
than any which has before been used ; and I think that the 
pictures produced by it are more minutely and delicately brought 
out, and the time for their production at least not longer than is 
required by any other method. 

To enter very minutely into the particulars, or to explain the 
rationale of the process, would be too tedious ; however, it is so 
simple, that those who wiQ feel any pleasure in trying it will, I 
am sure, easily succeed, and to attempt any explanation of its 
theory would, m the present state of our knowledge of light, be 
advancing a mere hypothesis : I wiQ, therefore, only state generally 
the method in which the paper is prepared, and then briefly giying 
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my reasons for sucli parts of the process as are not at first sight 
obyious, will tbereby enable the experiinenter to be guarded 
against the failures that these precautions are intended to over- 
come. 

Let well glazed paper (I prefer that called wove post) be 
steeped in water to which hydrochloric acid has been added in the 
proportion of two drops to three ounces. When well wet, let it 
be washed over with a mixture of syrup of ioduret of iron half a 
drachm, water two drachms and a half, tincture of iodine one 
drop. 

When this has remained on the paper for a few minutes, so as 
to be imbibed, dry it lightly with bibulous paper, and being 
removed to a dark room, let it be washed over evenly, by means 
of a camel hair pencil, with a solution of nitrate of silver, ten 
grains to the ounce of distilled water. The paper is now ready 
for the camera. The sooner it is used the better ; as when the 
ingredients are not rightly mixed it is liable to spoil by keeping. 
The time I generally allow the paper to be eiposed in the camera 
varies from two to thirty seconds ; in clear weather, without sun- 
shine, the medium is about iiffceen seconds. With a bright light, 
the picture obtained is of a rich brown colour ; with a famt light, 
or a bright light for a very short time continued, it is black. For 
portraits out of doors, in the shade on a clear day, the time for 
sitting is from ten to fifbeen seconds. 

If the light is strong, and the view to be taken extensive, the 
operator should be cautious not to leave the paper exposed for a 
longer period than five or six seconds, as the picture will appear 
cpnSised from aU parts being equally acted on. In all cases, the 
shorter the time in which the picture is taken the better. 

When the paper is removed from the camera no picture is 
visible. However, when left in the dark, without any other pre- 
paration being used, for a period which varies with the length of 
time it was exposed, and the strength of the light, a negative 
picture becomes graduaUy developed, until it arrives at a state of 

Eerfectionwhich is not attained, I think, by photography produced 
y any other process.^ It would seem as if the salt of silver, 
being slightly afiected by the light, though not in a degree to 
produce any visible effect on it if alone, sets up a catalytic action, 
which is extended to the salts of iron, and which continues after 

* The pictiire, wlien developed, jb not readily iiijured by exposure to 
moderate light ; it ought, however, to be fixed, which may be done by washing 
it with a solution of bpomide of potaasium, fifteen op twenty grains to the 
ounce, op iodide of potassium, five grains to the ounce. It may either be 
appHed with a camel naip pencil op by immersion. The picture must then be 
well washed in water to remove the fixing material, which would cause it to 
iade by eipostue to light. 
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the stimulus of the light is withdrawn. The eatalysis which then 
takes place has induced me to name this process, for want of a 
better word, the Catalysotype. Sir J. Herschel and Mr. Toi 
Talbot have remarked the same fact with regard to other saLts of 
iron, but I do not know of any process being employed for photo- 
graphic puiposes, which depends on this action for its develop- 
ment, except my own. 

My reason for using the muriatic solution previous to washing 
with the ioduret of iron is this : I was for a long time tormented 
by seeing the pictures spoiled by yellow patches, and could not 
remedy it, until I observed that they presented an appearance 
as if that portion of the nitrate of silver which was not decom- 
posed by the ioduret of iron had Aowed awajr fi*om the part. I 
then recollected that Sir J. Herschel and Mj. Hunt had proved 
that iodide of silver is not very sensitive to light, unless some 
hee nitrate be present. I accordingly tried to keep both together 
on the paper, and affcer many plans had failed, I succeeded by 
steeping it iu the acid solution, which makes it ^eely and evenly 
imbibe whatever fluid is presented to it. I am sure that its 
utilily is not confined to this effect, but it was for that puipose 
that 1 first employed it. 

My reason iot adding the tincture of iodine to the syrup is, that 
having in my first experiments made use of, with success, a syrup 
that had been for some time prepared, and afterwards remarking 
that fresh syrup did not answer so weU, I exanmied both, and 
found in the former a little free iodine ; I therefore added a little 
tincture of iodine with much benefit, and now always use it in 
quantities proportioned to the age of the syrup. 

The following hints will, I think, enable any experimenter to 
be successM in. producing good pictures by this process. In the 
fir8t place the paper used should be that called wove post, or weU 
glazed letter paper. When the solutions are applied to it, it 
should not immediately imbibe them thoroughly, as would happen 
with the thinner sorts of paper. If the acid solution is too strong, 
it produces the very effect it was originaUy intended to overcome ; 
that is, it produces yeUow patches, and the picture itself is a Ught 
brick colour, on a yeUow ground: When the tiucture of iodiae is 
in excess, partly the same residts occur ; so that if this effect is 
visible, it shows that the oiide of sUver which is thrown down is 
partly re-dissolved by the excess of acid and iodine, and their 
quantities should be dmiinished. On the contrary, if the sUver 
solution is too strong, the oxide is deposited in the dark, or by 
an exceedingly weak Ught, and ia this case blackens the yeUow 
parts of the picture wliich destroys it. When this effect of black- 
mg aU over takes place, the sUver solution shoiUd be weakened. 
If it be too weak, the paper remaiiis yeUow after exposure to 
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light. If tbe ioduret of iron be used m too great quaiitiiyy tbe 
picture is dotted over witb black spots, wbicb afterwards cbange 
to wbite. If an exces8 of nitrate of silver be used, aoid a pbo- 
tograpb immediately taken before tbe deposition of tbe oxide 
takes place, tbere will be often after some time a positive picture 
formed on tbe back of tbe negative one. Tbe excess of tbe nitrate 
of sLLver makes tbe paper blacker wbere tbe ligbt did not act on 
it, and tbis penetrates tbe paper ; wbereas tbe darkening pro- 
duced by tbe Hgbt is coniined to tbe surface. Tbe maximum 
intensity of tbe spectrum on tbe paper, wben a prism of crown 
glass is used, lies between tbe indigo and blue ray. Tbe difference 
of eifect of a strong and weak ligbt is beautifully sbown in tbe 
action of tbe spectrum : tbat part of tbe paper wbicb is exposed 
to tbe indigo ray is coloured a reddisb brown, and tbis is gradually 
darkened towards eitber extremity, until it becomes a deep black. 
I bave not bad many opportunities of experimenting witb the 
catalysotype, but it certaioly promises to repay tbe trouble of 
furtber investigation. The simplicity of tbe process, and tbe sen- 
sibility of tbe paper, should cause it to be extensively used. It 
has all tbe beauty and quickness of tbe calotype, witbout its trouble, 
and very bttle of its uncertainty ; and, if the more frequent use of 
it by me, as compared witb otber processes, does not make me 
exaggerate its facibty of operation, I tbiak it is Hkely to be prac- 
tised successfully by tbe most ordinary experimenters. 

Supplement to the preceding paper, 

Since tbe preceding paper was written, I bave been ex- 
perimentiag witb tbe catalysotype, and one day baving bad 
many failures, wbicb was before quite unusual witb me, I am 
indaced to mention tbe cause of tbem, for tbe benefit of sub- 
sequent eiperimenters. Tbe paper I used was very stiff and 
bigbly glazed, so tbat tbe solution first applied was not easily 
imbibed. Tbe blottiug paper was very dry and bibulous. "Wben 
using tbe latter, I removed nearly all tbe solution of iron from tbe 
first, and, of course, did not obtaiti tbe desired result. 

WbiLe varying tbe process in endeavouring to find out tlie 
cause just mentioned, I discovered tbat tbe foUowing proportions 
gave very fine negative pictures, from wbicb good positive ones 
were obtained : — take of syrup of ioduret of iron, distilled water, 
eacb two dracbms ; tincture of iodine, ten to twelve drops : mix. 
rirst brusb tbis over tbe paper, and, after a few minutes, baving 
dried it witb tbe blotting paper, wasb it over in tbe dark (before 
exposure in tbe camera) witb tbe foUowing solution, by means of 
a camel bair pencU : — take of nitrate of sUver pne dracbm ; pure 
water one ounce : mix. Tbis gives a darker picture tban the 
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original preparation, and consequently, one better adapted for 
obtaining positiye ones ; it also requires no previous steeping ia 
an acid solution. To fix the picture let it be washed first in 
water, then allowed to remain lor a few minutes in a solution of 
hydriodate of potassa (five grains to the ounce of water) and 
washed in water again. The paper I use is the common unglazed 
copy paper, but such as has a good body. I have tried the same 
paper with the original preparation, and find it to answer exceed- 
ingly well ; it does not require in this case, either, an acid solu- 
tion. The same precautions and hints apply to the amended as 
to the original process ; such as, when it blackens in the dark, 
there is too much caustic used ; when it remains yellow, or that 
it is studded with yellow spots, too much iodine ; when marked 
with black spots, too much iron. It is necessary to mention these, 
on account of the varying strength of the materials employed. 

With the advance of this beautiful art, there appears to be a 
progressively increasing desire to produce more artistic results ; 
and numerous manipulatory improvements have recently been 
introduced, many of them with the most decided advantages. It 
is thought desirable therefore to devote a short space to the de- 
scription and consideration of such of these as are the most 
important. 

The use of collodion promises to be exceedingly advantageous. 
CoUodion is a peculiar preparation, formed by dissolving gun- 
cotton in ether. It is a very mucilaginous solution of a volatile 
character, and the ether evaporating leaves a film of the utmost 
transparency behind. It is not all kinds of gun-cotton which 
dissolve equally weU in ether. The most easily soluble is prepared 
by soaking good cotton in a saturated solution of nitrate of potash 
for some time ; it is then, in a moist state, plunged into sulphuric 
acid with which but a smaU quLantity oi nitric acid has been 
mixed : afber remaining in the acid for about a minute, it is weU 
washed with water until no trace of an acid taste is discovered, 
and then dried at a temperature but very sUghtly elevated above 
that of the apartment. 

Having obtained the coUodion, the mode of proceeding best 
adapted fi)r ensuring success appears to be the foUowing : — 

lodide of silver is precipitated ^om a solution of the nitrate of 
sUver by adding iodide of potassium to it ; the yeUow precipitate 
being weU washed, so as to remove every trace of nitrate of potash : 
it is then dissoked ia a saturated solution of the iodide of potas- 
sium. This misture is added in smaU quantities to the coUodion, 
and the whole weU agitated : by this means we obtain a combina- 
tion of this pecuUar substanca with iodide of sUver and potassium. 
Mr. Archer, who has devQted considerable attention to this pre* 
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paration, prepares wliat he calls a collodo-iodide of silyer: wliether 
prepared in ttie above manner we are not certain. Mr. Archer'8 
preparation is eiceedingly sensitive, but the above is believed to 
be equallv so. No other manipulation is necessarj in using it than 
to pour the miiture over a glass plate held upon the hand, moving 
it to and fro to ensure the complete coating of every part; 
the fluid is poured off by one of the comers, and the fibn which 
adheres to the glass dries ahnost immediately. This is then 
washed over with the gallo-nitrate of silver, in the same manner 
as in the albuminized glass plates, and it is readj for the camera. 
Where the proportions have been happily hit upon, the result is 
the production of a picture almost instantaneouslj : very fine por- 
traits are obtainable in about ten seconds in diflused light ; the 
image is developed in the same manner as in the calotype process, 
by the use of the gallo-nitrate of silver, and fixed by means of the 
hyposulphite of soda. 

Mr. Home has favoured me with the following process adopted 
by him with much success : — 

" Take a piece of flat glass cut to the size of the irame, and, 
having washed it with water, and wiped the same quite dry, then, 
either by holding it at one comer, or if large, placing it on a 
levelling-stand, pour on the centre of the plate a good body of 
liquid, which will readily diAuse itselT equaily over the suruice, 
Immediately pour the hquid off again into the bottle from one 
comer ; and by bringing the hand holding the plate down a little, 
that the liquid may run to the lower edge, and drawing the mouth 
of the bottle along, those lines first formed will run one into the 
other, and give a flat, even surface. Very little practice will 
soon enable any operator to obtain this result. The plate is now 
immediately, and Defore the whole of the ether has had time to 
evaporate, to be immersed in a bath of nitrate of silver, 30 grains 
to the ounce, until the greasy appearance which it Jirst presents on 
immersian is entirely gone, and the silver solution Jiows Jreely over 
the surface, 

" The plate should now, and in its moist state, be placed in the 
camera^ and the picture taken ; the time of eiposure varying, of 
coTu^e, with the nght, but for a portrait, and with a moderately 
guick lens, from three to thirty seconds will be sufficient. Mr. 
Fry, who was the first to practise with collodion, has obtained 
beautiM portraits by placing the sitter in the open air, and simply 
removing the cap from the lens, and closing it again as soon as 
possible. 

" The agent for developing these pictures is unquestionably the 
pyro-gaUic acid, as recommended by Mr. Archer ; and I am told 
the proto-nitrate of iron also answers equally well. The solution 
of pyro-gallic acid should be made as follows : — 
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Pyro-gallic acid .... 3 grains. 
Glacial acetic acid .... 1 arachm. 
Distilled water .... 1 ounce. 
The plate liaving been placed, face upwards, upon a levelling stand, 
a sumcient ^uantity of the above solution should be poured equally 
and quickly over the surface, and the picture allowed to develop, 
oceasionally slightly moving the plate, to prevent the deposit which 
will take place settling at one spot. A few drops of a solution o£ 
nitrate of silver, five grains to the ounce, may also, in dull weather, 
be added to the pyro-gallic, with advantage, just before pouring it 
over the plate ; but in very bright weather the picture will develop 
sufficientlv quick with the pyro-gaUic acid solution alone. 

" The aevelopment may be readily judged of by holding a piece 
of white paper occasionally under the plate ; and as soon as suffi- 
cient intensity has been obtained, the solution must be poured off, 
and the plate washed by a gentle stream of water. After this, 
the surface should be covered with a saturated solution of hypo- 
sulphite of soda, which will almost immediately remove the iodide. 
Another stream of water must then again be poured over, to free 
the plate from hypo-sulphite, and the picture is finished. 

" In this state they are more or less negative by transmitted 
light, and, if not too much brought out, positive by reAected light. 
But I have found the most beautiful and decided positives may 
be obtained by the simple addition to pyro-gallic solution of a 
minute quantify of nitric acid ; care being taken not to add too 
much. I liave also obtained purple and green pictures, the former 
by adding acetate of lead, and the latter with acetate of lime and 
ordinary gaHic acid." 

The resulting negative pictures on the glass are not ouite so adhe- 
rent as those formed with albumen ; care must thereiore be taken 
to avoid rubbiag it off, or the glass plate may be covered with a 
colourless spirit ^amish, by which, when diy, the photographie 
image is peneetly fixed. 

In this process the ether, without doubt, plays a very important 
part, although the largest portion evaporates readily ; an iatimate 
chemical combination of this volatile hydro-carbon takes place with 
the peculiar substance-- guD-cotton — employed. At a very early 
period of photographic investigation, it was found that both alcohol 
and ether produced several remarkable effects ; in some cases the 
processes were very much quickened ; in others, the resulting tone 
of the darkened paper was of a much deeper and richer colour. 

Experiments are yet required to determine the operation of 
these organic compounds. Erom the action of many of them it 
would appear that it is to this order of chemicals that we have now 
to look lor the greatest improvement8 in photography. 

Lacturine and caseine have been both recommended* as media 
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for preparing glass surfaces for the photographic procjesges. These 
compoimdB, which are of a very analogoiis character, are prepared 
froin butter-milk, by the action of apids ; it is proposed that they 
phould be used dissolved in ammonia. When this is done, the 
glass being uniformly coated by Aoodjng the soliition over it, it m&j 
be allowed to stand in a warm place, free from dust, to diy : this 
pccupies some time, but if the process has b^en carefully attended 
to, the res^lting coating is very uniform and clear. lodide of 
potassium or .Qf ainjnonia may be mixed with tbe paseine solution 
pefore it is applied, the other parts of the process being precisely 
pimilar to those already described. It has always been deemed of 
the utmost importance in the processes on paper to keep the 
chemical agents whiph are to be operated upon by the solar radia- 
tions, as much as possible on the surface. Several plans have been 
proposed, and albuminized paper has been largely employed. It 
18, however, found that w&j. pape?» answers far better than any 
other. The fact that water .cannpt be spread upon wax may 
appear to be a difficulty in the way of successfiil manipulation, but 
there are means by which this can be overppme ; the most success- 
ful being the following : — A sheet of good ^riting paper is placed 
upon a hot iron plate, and rubbed over with wax until thoroughly 
saturated, taking care that the wax is uniformly diffused, If there 
should be an accumulation in any part, the paper is to be held up 
J)y one cprner, in front qf a iire 8ufficiently hot to liquify it and 
allpw it to flow off from thp opposite comer. A great many 
sheets of this paper can be preparpd at a time, and kept until re- 
quired. To give these the sensitiye cpatiog, a large dish must be 
procured, and filled with a solution of the iodide of pptassium ; if 
the papei: is simply dipped in and then removed it will be found to 
remain quite dry, owing to tharepulsiye action exerted between the 
watey and the wax. Sheets of waxed paper are to be passed into 
the solutipn one aft.er anpther, taking care to remove any ^.ir-bubbles 
which may form on the surface of each, imtil as many as may be 
required are iaserted, and thp whple allowed to remain two or 
three hours. In that time a considerable quantity pf iodide of 
potassium has be^n absorbed, and on removing the papers and 
drying them, it wiQ be found, upon the application of the nitrate 
pf sLlver, that a beautiful purface Df the iodide will be produced 
on these papers, whethe^ we employ the calotype or the lerrptype 
process, from the circumstance that the chemical ageiits are re- 
tain^d on the very 8urface of the pappr. The resulti ng pictures 
are beautifiiUy transparent, not in any respect inferior fpr copying 
from than those negatives which p-e wayed after the picture has 
been obtained, and aH the details are yery charmingly preseryed. 

The addition of the Auoride of sodium to the iodide or chloride, 
in the fiirst preparation of the paper, we Jiave alluded tp, and tliere 
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Caxi be no doubt but it possesses considerable accelerating power.' 
This preparation has been reeently introduced as a novelty, but 
the following process is described in the author's Eesearches on 
Light : — 

The Auorates of soda and of potash hare been used in many 
different manners, and yariously combined.- It has been found 
that the Auorate of soda has the property 6f quickening the sensibii 
litjr of bromidated papers to a ve^ remarkable eit^^nt ; and from 
this quality a new process, which 1 would distinguish by the name 
of the Auorotype, results; 

Tbe FiiioratnN».— ^This proccss, which is eharacterized by its mani"» 
pidation, and by the sensibility of the papers when carefully pre- 
pared, consists in the formation of a salt of silver, which I suppose 
must be considered as a fluo-bromide of 8ilver; It is at preedat 
somewhat difficult to sav which is the most efficacious manner of 
proceeding j but the difference, as it regards the sensibility of 
papers, is so very trifling, that this is not of much conse^uence. 
The paper may be washed first with the bromide of potassium, and 
then with the fluorate of soda ; or, which will be found on the whole 
the best plan, the two salts may be united. The strength of the 
Bolutions should be as follows :— 

Bromide of Potassium ; i . . . 20 grains^ 
Distilled Water 1 fluid oiince; 

riuorate of Soda 6 grains. 

Distilled "Water ^ ...;.; 1 luid ounee; 

Mii A smaU quantity of these solutions together when thĕ 
papers are to be prepared, and wash the paper once over with thef 
mixture, and when dry, apply nitrate of silver in solution, 60 graina 
to an ounce of water^ The papers appear to keep for some weeks 
without injury, and they becotaie inipressed with good images in 
lialf a minute in the camera. This impression is not 8ufficiently 
strong to serve, in the state in which it is taken from the camera,- 
for producing positive pictures, but it may be rendered sor by a 
secondary process^ 

The photograph is first sOaked in water for a few minutes ; it is 
then placed upon a slab of porcelain or stone, and a weak solutioii 
of the protosidphate of iron applied, which very readily darkens 
all the parts on which the light has acted, to a deep brown, and 
every object is brought out with great sharpness. When the best 
effect i» produced, the process must be stopped, or the lights 
suffer. All that is necessary is to soak the paper in water, and 
then .fix the drawing with hyposulphite of soda. This process 
admits of numerous modifications, and in several experiments with 
the spectrum^ an impressed image in natiiraJ e^olours was obtained.' 
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Indeed the most satis&ictoiy eyidences of photographic coloura- 
tion jet obtained inyolyed the use of the Auonc acid in some of its 
combinations. 

Pyro-gallic acid, which is easily obtained by sublimation from an 
extract of galls, may be employed with much adyantage as a deye- 
loping agent instead of gaUic acid, oyer which, indeed, it possesses 
some adyantages. 



Digitized by VjOOQ lC 



CHAPTEE XII. 

DAGTJEEEEOTYPE. — THE OEiarPTAL PEOCESS 0F DAGUEEEE. 

Feom the primary importance of this very beautiM branch of 
the photographic art, I shall devote a considerable space to a 
descnption of the original process, and add thereto some account 
of eacn improvement which has been published, having any prac- 
tical advantage, either by lessening the labour required, or reduc- 
ing the expense. 

The pictures of the daguerreotype areexecutedupon thin eheets 
of silver plated on copper. Although the copper serves principally 
to support the silver ibil, the combination of the two metals appears 
to tend to the perfection of the effect. It is essential that the 
sLlver be very pure. The thickness of the copper should be suffi- 
cient to maintain perfect Aatness, and a smooth surface ; so that 
the images may not be distorted by any warping or unevenness. 
Unnecessary thickness is to be avoided, on account of the weight. 

The process is divided into five operations. The first consists in 
cleaning and polishing the plate, to fit it for receiving the sensitive 
coating on which light forms the picture. The second is the for- 
mation of the sensitive ioduret of silver over the face of the tablet. 
The third is the adjusting of the plate in the camera obscura, for 
the purpose of receiving the impression. The fourth is the bring- 
ing out of the photographic picture, which is invisible when the 
plate is taken m)m the camera. The fifbh and last operation is to 
remove the sensitive coating, and thus prevent that susceptibility 
of change under luminous inAuence, which would otherwise exist, 
and quickly destroy the picture. 

Fir«t operation. — A small phial of olive oil — some finely carded 
cotton — a muslin bag of finely levigated pumice — a phial of nitric 
acid, diluted in the proportion of one part of acid to sisteen parts 
of water, are required lor this operation. The operator must also 
provide himself with a small spirit lamp, and an iron wire frame, 
upon which the plate is to be placed wlulst being heated over the 
Imnp. The followiiig figures represent this frame. The first view 
is as seen from above. The second is a section and elevation, 
showing the manner in which it is fixed. 

The plate being first powdered over with pumice, by shaking 
the bag, a piece of cotton, dipped into the olive oil, is then 
careAilly rubbed over it with a continuous circular motion, com- 
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mencing from the centre. When the plate is well polishedy 
it must be cleaned by powdering it all over witb pumice, and 

then rubbing it with dry cot- 
ton,always rounding and cross- 
ing the strokes, it being im- 
possible to obtain a true sur- 
lace by any other motion of 
the hand. The surtace of the 
plate is now rubbed all over 
with a pledget of cotton, 
slightly wetted with the di- 
luted nitric acid. Frequently 
change the cotton, and keep 
rubbing briskly, that the acid 
maybe equallvdiflused over the 
silver, as, if it is permitted to 
run into drops, it stains the 
table. It will De seen when the 
acid has been properiy diflFtised, from the appearance of a thin film 
eoually spread over the surface. It is then to be cleaned oft' with 
a nttle pumice and dry cotton. 

The plate is now placed on the wire frame — ^the silver upwards,. 
and the spirit lamp held in the hand, and moved about below it, so 
that the name plays upon the copper. This is continued fop five 
minutes, when a white coating is wrmed all over the surface of the- 
silver ; the lainp is then with withdrawn. A charcoal fire may be 
used instead of the lamp. The plate is now cooled ntddenly, by 
placing it on a mass of metal, or a stone floor. When perfectly 
cold, it is again polished with dry cotton and pumice. It ia neces-' 
sary that acid be again applied two or three times, in the maimer 
beJtore directed, the dry pumice being powdered over the plate 
each time, and polished off gently with dry c^tton. Care must be 
taken not to breathe upon the plate, or touch it with the Angers, 
for the slightest stain upon the siirface will be a defect in the 
drawing. It is indispensable that the last 
operation with the acid be peribrmed imme- 
diately before it is intended for use. Let 
every particle of dust be removed, by clean- 
ing all the edges and the back also with 
cotton. Afber the first polishing, the plate 
is fixed on a board by means of four Allets, 
B B B B, of plated copper. To each of these 
are soldered twosmall projecting pieces, which 
hold the tablet near the comers; and the 
whole is retained in a proper position by means of screws, as 
represented at n n n n. 
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second ^iperation. — It is necessatiy for this operatiow, trhich is 
really the most important of all, that a box, sinular to figs. 32 and 
34, be proyided. Eigure 32 re-^ 
presents a section, supposed to 
pass down the middle of the appa- 
ratus by the liue a b, in fig. 33, 
which represents the box as seen 
from above. c is a small lid which 
accurately fits the interior, and 
divides the box into two chambers^ 
It is kept constantly in its place 
when the box is not in use — the 
purpose of it being to concentrate 
the yapour of the iodine, that it 
inay act more readily upon the 
plate when it is exposed to it. 
D is the little capsule in which 
the iodine is pkced, which is ^^' 

covered with the ring, j, upon which is stretched a piece of fine 
gauze, by which the particles of iodine are prevented from rising 
and staining the plate, 
while the vapour, of course, 
passes freel}r through it. 
B is the board with the 
plate attached, which 
rests on the four small 
projecting pieces, f, fig. 
33. G is the lid of the 
box, wMch is kept closed, 
except when the plate is 

riemoved or inserted. h gg 

represents the supports 

for the cover c. x, tapering sides all rotmd, forming a funnel- 
shaped box within. 

To prepare the plate : — The cover, c, being taken out, the cup, 
3>, is charged with a sufficient quantity of iodine, broken into 
small pieces, and covered with the gauze, j. The board, E, is now, 
with the plate attached, placed, face downwards, in its proper 
position, and the box caremlly closed. 

In this position the plate remains until the vapour of the 
iodine has produced a dennite golden yellow colour, nothing more 
nor less.^ If the operation is prolonged beyond the point at 

* If a piece of iodine is placed on a 8ilver tablet, it will epeedily be sur- 
roimded with coloured rings : ttoo yellow rings will be remarked, one without 
and the other within the circle. The outside yellow ring alone is sensitiye to 
light. This eiperiment will show the necessity of stopping the process of 
iodidation as soon as the first yellow is formed over the simace of the silver. 
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which this effect is produced, a violet colour is assumed, which is 
much less sensitiye to light ; and if the yellow coating is too pale, 
the picture produced will prove very faint in all its parts. The 
time for this cannot be fiked, as it depends entirely on the tem- 
perature of the surroimding air. No artiiicial heat must be 
applied, unless in the case of elevating the temperature of an 
apartment in which the operation may be going on. It is also 
important that the temperature of the inside of the box should be 
the same as it is without, as otherwise a deposition of moisture is 
liable to take place over the surface of the plate. It is well to 
leave a portion of iodine always in the box : for, as it is slowly 
vaporized, it is absorbed by the wood, ao-d when required it is 
given out over the more eitended surface more equally, and with 
greater rapidity. 

As, according to the season of the year, the time for producing 
the reouired effect may vary from five minutes to haLf an hour, or 
more, it is necessary, from time to time, to inspect the plate. 
This is also necessary, to see if the iodine is acting equally on eveiy 
part of the silver, as it sometimes happens that the colour is 
sooner produced on one side than on the other, and the plate, 
when such is the case, must be tumed one quarter round. The 
plate must be inspected in a darkened room, to which a faint light 
is admitted in some indirect way, as by a door a little open. The 
board being liffced from the box with both hands, the operator 
tuming the plate towards him rapidly, observes the colour. If 
too pale, it must be retumed to the box ; but if it has assumed 
the violet colour it is useless, and the whole process must be again 
gone through. 

Prom description, this operation may appear very difficult ; but 
with a little practice the precise interval necessary to produce the 
best effect is pretty easily guessed at. When the proper yellow 
colour is produced, the plate must be put into a frame, which fits 
the camera obscura, and the doors are mstantly closed upon it, to 
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prevent the access of light. The figures represent this fraine, 
fig. 34, with the doors, B B, closed on the plate ; and fig. 35, witli 
the doors opened by the half circles, a a. d d, are stops by whicli 
the doors are ^astened until the moment when the plate is requLred 
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for use. The third operation should, if possible, immediately suc- 
ceed the second : the longest interval between them should not 
exceed an hour, as the iodine and silver lose their requisite photo- 
genic properties.^ It is necessaiT to observe, that the iodine 
ought never to be touched with the lingers, as we are very liable 
to injure the plate by touchrng it with the hands thus stained. 

Third 4»peration. — The third opcration is the fixing of the plate at 
the proper focal distance from the lens of the camera obscura, and 
placmg the camera itself in the right position for taking the view 
we desire. Eig. 36 is a perpendicular section, lengthwise, of 




Daguerre's camera. a is a ground glass by which the focus is 
adjusted ; it is then removed, and the photographic plate substi- 
tuted, as in c, fig. 37. b, is a mirror for obser^ing the effects of 
objects, and selecting the best points of view. It is inclined at an 
angle of 45*^, by means of the support, l. To adjust the focus, 
the mirror is lowered, and the piece of ground glass, a, used. The 
focus is easily adjusted by slidmg the box, d, out or in, as repre- 
sented in the plate. When the focus is adjusted, it is retained in 
its place by means of the screw, h. The object glass, J, is achro- 
matic and periscopic ; its diameter is about one inch, and its focal 
distance rather more than fourteen inches. m is a stop a short 
distance from the lens, the object of which is to cut off all those 
rays of light which do not come directly from the object to which 
the camera is directed. This instrument reverses the objects — 
that which is to the right in nature being to the leffc in the photo- 
graph. This can be remedied by using a mirror outside, as K J, in 
figure 37. This arrangement, however, reduces the quantity of 
light, and increases the time of the operation one-third. It will, 
01 course, be adopted only when there is time to spare. Afber 
having placed the camera in front of the landscape, or any object 

* This is contrary to the eiperience of the author of this volume ; and Dr. 
Draper, of New York, states that he has found the plates miprove by keeping a 
few hours before they are used ; and M. Claudet states, that eyen afker a Sa,j 
or two the seDsibility of the plates is not impaired. 
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of which We d^sire the representation, our Arst attention milst he 
to adjust the plate at such a distance from the lens, that a neat 

and sharpljr defined picture is pro- 
duced. This is, of course, done hy 
the ohscured glass. The adjust^ 
ment heing satisfactorily made, the 
glass is remoyed, and its pla<3e 
supplied by the frame containing 
the prepared platei, and the whole 
secured hy the screws. The doors 
are now opened by meatns of the 
half circles, and the plate exposed 
to receive the picture. The length 
of time necessary for the pro^duc^ 
tion of the best eifect, varying 
with the quantity of Hght, is a 
matter which requires the eiercise 
ofconsiderable judgment, particu- 
larly as no impression is visible 
upon the tablet when it is with- 
^awn from the camera. At Paris 
this varie8 from three to thirty 
minutes. The most favourable 
time is from seven to three o'clockV 
A drawing which, in the months of Jime and July, may be taken 
in three or four minutes, will require five 6r six in May or August, 
seten or eight in April and September, arid so on, according to the 
season. Objects in shadow, even during the' brightest weather, will 
require twenty minutes to be ccrrrectly delineated. Erom what has 
been stated, it will be evident that it is impossible to fix, with any 

Srecision, the exact length of time necessary to obtain photographic 
esigns ; biit by practice we soon leam to calculate the required 
time with considerable cbrrectness. T!he latitude is, of course, a 
fixed elemerit in this calculation. In the sUnny climes of Italy 
and southem Prance, these designs mfiy be obtained much more 
promptly than in the uncertain clime 6f Great Britain. It is very 
unpdrtant that the time necessary is not exceeded, — prolonged 
8olarization has the effect of blackening the plate, and this destroys 
the cleamess of the design. If the operator has failed in his iirst 
experiment, let him immediately commence with another plate ( 
correcting the second trial by the fir8t, he will seldoni fail to pro^ 
duce a good photograph. 

Fourtta operation. — Thc apparatus reqmred in this operation is 
represented t)y Ag. 38. A, is the lid of the t)ox i b, a black board 
with grooves to receive the plate ; e, cup containing a little mer^ 
cury, j ', D, spirit lamp ; r, thermometer ; », glass through which 
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to inspect the operation; H,tablet 

as removed from the camera; i, 

stand for the spirit lamp. AU the 

interior of this apparatus should 

be covered with hard black^amish, 

The board and the affixed plate 

beiag withdrawn from the camera, 

are placed at m angle of aboijt 45^ 

within this box — the tablet with 

the picture downwards, so that it 

may be seen through the glass o, 

The box being carefrdly closed, 

the spirit lamp is to be lighted and 

placedunder the cupcontainingthe 

mercury. The heat is to be ap- 

plied until the thermometer, the 

bulb of which is covered with the 

mercury, indicates a temperature 

of 60° centiffrade, (140^ Eahr.) 

The lamp is then withdrawn, and 

if the thermometer has risen 

rapidly, it will continue to rise 
without the aid of the lamp ; but 
the elevation ought not to be allowed 
(167*=^ Eahr.) 

After a few minutes, th^ image of nature impressed, but tiU now 
inrisible, on the plate, begins to appear; the operator assures 
himself of the progress of this development by examining the 
picture through the glass, Q, by a taper, taking care that the rays 
do not fall too strongly on the plate, and injure the nascent 
images. The operation is continued tiU the thermometer sinks to 
45° cent. (113 Eahr.) When the objects have been strongly 
Uluminated, or when the plate has been kept in the oamera too 
long, it wiU be found that this operation is com- 

pleted before the thermometer has faUen to 55° |f """ '"^ 

cent. (131° Tahr.) This is, however, always known i===3 
by obserying the sketch through the glass. 

Affcer each operation the apparatus is carefuUy 
cleaned in every part, and in particular the strips 
of metal which hold the plate are weU rubbed with 
pumice and water, to remove the adhering mercury 
and iodine, The plate may now be deposited in 
the grooved box, (fig. 39), in which it may be kept, 
Gxcluded from the Hght, until it is CQnvenient to 
perform the last fixing operation. ^?' 

f inh opei^iion. — This process has for its object the removal of 
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the iodine from tbe plate of silyer, whicb preyents tbe further 
action of the Kght. 

A saturated solution of common salt may be used for this pur- 

Eose, but it does not answer nearly so well as a weak solution oi tbe 
yposulphite of soda. In the first place, the plate is to be placed 
in a trough of water, plunging and withdrawmg it immediatelj ; 
it is then to be plunged into one of the above saline solutions, 
which would act upon the drawing if it was not previously bardened 
by washing in water. 

To assist the efiect of the saline wasbes, the plate must be 
moved to and fro, which is best done by passing a wire beneath 
the plate. When the yellow colour has ouite disappeared, tbe 
plate is lifted out, great care being taken that tbe impression is 
not touched, and it is again plimged into water. A vessel of warm 
distilled water, or very pure rain-water boiled and cooled, being 
provided, the plate is nxed on an inclined plane, and the water is 
poured in a continuous stream over the picture. The drops of 
water which may remain upon the plate must be removed by forcibly 
blowing upon it, for otherwise, in drying, they would leave stains 
on the drawings. This finishes the drawing, and it only remains 
to preserve the silver from tamishing and from dust. 

The shadows in the daguerreotype pictures are represented by 
the polished surface of the silver, ana the Hghts by the adhering 
mercuiT, which will not bear the slightest rubbing. To preserve 
these sketches, they must be placed in cases of pasteboard, with a 
glass over them, and then framed in wood. They are now un- 
alterable by the sun's light. 

The same plate may be employed for many successive trials, 
provided the silver be not polished through to the copper. It is 
very important, ailer each trial, that tbe mercuiy be removed 
immediately by polishing with pumice-powder and oil. If this be 
neglected, the mercury finaUv adheres to the 8ilver, and good 
drawings cannot be obtained ii this amalgam is present. 

The above constitute the substance of the directions given by 
M. Daguerre, in his pamphlet and patent specification. The pro- 
cess has, however, Deen much simplifiea and shortened : the 
enormous expense of the original apparatus having been foiuid 
quite unnecessary. 

Improved Method ofIodizing the Silver, hy M, Baguerre, 

The inventor has given some very decisive eiperiments, showing 
the necessity of using metal strips of the same kind as the tablet, 
or of cutting a deep line round it. He has shown that in using 
strips of copper, of glass, of gimi lac, of card board, or of platin% 
the edges of the tablet are surcharged with iodine. M. Daguerre 
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then states that, but for the difficiilty of fixiiig them, the bands 
might be yery much reduced in 8ize ; for it is sufficient for them 
to produce their effect that there be a solution of continuity be- 
tween them, and this is proved by the fact that nearly the same 
result is obtaiaed by engraving at the |th of an inch from the edge 
of the plate a line deep enough to reach the copper. The objec- 
tions to this are, that during the polishing process the engraving 
is filled with dust, and it retains water, which sometimes occasions 
stains. He then proposes, as a Yery great simpMcation of thia 
process, that the plate be laid flat in a shallow box containing two 
grooves, one to receive the plate, and the other a board saturated 
with iodine. Around the plate he places a border of either 
powdered starch or lime, and the iodine descends from the board 
to the tablet. The starch or lime absorbs the iodine with avidity, 
and thus prevents its attacking the edges of the silver, and the 
yapour is diAused with perfect evenness over it. Another ad- 
vantage is, that the saturated board may be used for several days 
in succession, without being at all renovated. 

M. Seguier somewhat modifies even this process. A box of 
hard wood, vamished intemally with gum lac, contains a lump of 
sofb wood, fumished with a card of cotton sprinkled with iodine. 
TJpon this is placed a plate covered with card-board on each of its 
faces. One of these card-boards fumishes, by radiation, to the 
metal the vapour of iodine, while the other retums to the cotton 
that which it had lost. It suffice8 to tum the plate from time to 
time, in order that the operation may go on with equal rapidity. 
A plate of glass is placed upon the upper card-board, where it is 
not operated on. The plate is sustained a little above the charged 
cotton by frames of hard wood vamished with gum lac. By 
increasing the distance between the cotton and the plate, or the 
contrary, we are enabled to suit the arrangement to the tempera- 
ture of the season, and thus always operate with facility and 
promptitude. M. Seguier also states, that a single scouring with 
tripoU, moistened with acidulated water, is sufficient to cleanse the 
plat«s thoroughly, and does away with the tedious process of 
scouring with ou, and afterwards the operation of heating the 
tablet over a spirit-lamp. M. Soliel has proposed the use of the 
chloride of silver to determine the time required to produce a good 
impression on the iodated plate in the camera. His method is to 
fix at the bottom of a tube, blackened within, a piece of card, on 
which chloride of silver, mixed with gum or dextrine, is spread. 
The tube thus disposed is tumed from the side of the object of 
which we wish to take the image, and the time that the chloride of 
8ilver takes to become of a greyish slate colour wiU be the time 
required for the light of the eamera to produce a good effect on 
the iodated silver. 
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Dr. Draper, of New Tork, acting on the suggestions of Mr. 
Towson relative to the adjustment of the focus, who published 
his views and eiperiments in the Philosophical Magazine for 1839, 
Bucceeded in accelerating his process so lar as to obtain portraits 
from the life. He published his process in the London and 
Edinburgh Philosophical Magazine for September 1840. Prom 
this paper I shall take the liberty of making copious extracts. It 
was nrst stated that it was necessary, to procure any impression 
of human features on the daguerreotype plate, to paint the face 
white, or dust it over with a white powder, it being thought that 
the light reAected from the flesh would not have sufficient power 
to change the iodated surface. This has been shown to be an 
error, for, even when the sun shines but dimlj, there is no difficulty 
in delineating the feature8. 

" When the sun, the sitter, and the camera, are situated in the 
same vertical plane, if a double convei non-achromatic lens of four 
inches diameter, and fourteen inches focus be emploved, perfect 
muiiatures can be procured in the open air in a period varying 
with the character of the light from 20 to 90 seconds. The dress 
also is admirably given, even if it should be black ; the slight dif- 
ferences of iUumination are sufficient to characterise it, as well as 
to show each button and button-hole, and every fold. Partlj 
owing to the intensitj of such light, which cannot be endured 
without a distortion oi the features, but chieAy owing to the cir- 
cumstance that the rays descend at too great an angle, such 
pictures have the disadvantage of not exhibiting the eyes with 
distinctness, the shadow from the eyebrows and forehead encroach- 
ing on them, To procure fine proofs, the best position is to have 
the line joining the head of the sitter and the camera so arranged 
as to make an angle with the incident rays of less than ten 
degrees, so that all the space beneath the eyebrows shall be illu- 
minated, and a slight shadow cast from the nose. This involveB, 
obviously, the use of reAecting mirrors to direct the ray. A single 
mirror would answer, and would economise time, but in practice it 
is often conveiiient to employ two ; one placed, with a suitable 
mechanism, to direct the rays in vertical lines, and the second 
above it, to direct them in an invariable course towards the 
sitter. 

" On a bright day, and with a sensitive plate, portraits can be 
obtained in the course of five or seven minutes, in the diSused 
day-light. The advantages, however, which might be supposed 
to accrue from the features being more composed, and of a 
natural aspect, are more than counterbalanced by the difficulty of 
retaining them so long in one constant mode of expression. But 
in the reAected sunshine, the eye cannot bear the effulgence of 
the rays. It is therefore absolutely necessary to pass them 
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through some blue mediuin, whicli shall abstract £rom them their 
heat, and take away their offeiisive briUiancy. I have used for 
this purpose blue glass, and also ammoniaco-sulphate of copper, 
contained in a large trough of plate glass, the interstice being 
about an inch thick, and the Auid diluted to such a point, as to 
permit the eye to bear the light, and yet to intercept no more 
than was necessary. It is not requisite, when coloured glass is 
employed, to make use of a large suriTace ; for if the camera ope- 
ration be carried on until the proof almost solarizes, no traces 
can be seen in the portrait of its edges and boundaries ; but if the 
process is stopped at an earlier interval, there will be commonly 
tound a stain corresponding to the figure of the glass." 

^' The chadr in which the sitter is placed has a staff at its back, 
terminating iii an iron ring, that supports the head, so arranged 
as to have motion in directions to suit any stature and any atti- 
tude. By simply resting the back or side of the head against this 
ring, it may be kept sufficiently still to allow the minutest marks 
on the face to be copied. The hands should never rest upon the 
chest, for the motion of respiration disturbs them so much as to 
bring them out of a thick and clumsy appearance, destroying also 
the representation of the veins on the back, which, if they are 
held motionless, are copied with surprising beauty. 

" It has already been stated, that certain pictorial advantages 
attend an arrangement in which the light is thrown upon the face 
at a small angle. This also allows us to get rid entirely of the 
shadow from the background, or to compose it more grace^ully in 
the picture ; for this, it is weU that the chair should be brought 
from the back-ground, from three to sii feet. 

"Those who undertake Daguerreotype portraitures, will of 
course arrange the back-grounds of their pictures according to 
their own tastes. When one that is quite uniform is required, a 
blaiiket, or a cloth of a drab colour, properly suspended, will be 
found to answer very welL Attention must be paid to the tint : 
white, reAecting too much light, would 8olarize upon the proof 
before the fiice had time to come out, and, owing to its reAecting 
all the rays, a blur or irradia.tion would appear on all edges, due 
to chromatic aberration. 

" It will readily be understood, that if it be desired to introduce 
a vase, an um, or other omament, it must not be arranged against 
the back-ground, but brought forward until it appears perfectly 
distinct upon the obscured glass of the camera. 

"Different parts of the dress, for the same reason, require 
intervals, differing considerably, to be fairly copied; the white 
parts of a costume passing on to solarization before the yellow or 
olack parts have made any decisive representatioiu w e have 
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there^ore to make use of temporaiy expedients. A person dreased 
in a black coat and open waistcoat of the same colour, must put 
on a temporary front of a drab or flesh colour, or, by the time that 
his face and the &ne shadows of his woollen clothing are eyolyed, 
his shirt will be Bolarized, and be blue, or eyen black, with a white 
halo around it. WherCy however, the white parts of the dress do 
not espose much surface, or eipose it obli^uely, these precautions 
«re not essential } tbe white collar will scarcely soLirize until the 
face is passing iato ihe same condition. 

^^ Precautions of l^e same kind are necessary in ladies' dresses, 
which should not be of tints contrasting strongly. 

" It will now be readily understoody tiiat the whole art of taking 
Daguerreotype miniatures consists in directing an almost hori- 
zontal beam of light, through a blue coloured medium, upon the 
fece of the sitter, who is retained in an unconstraiDed posture by 
an appropriate but simple mechanism,. at such a distance from the 
back-ground, or so arranged with respect to the camera, that his 
shadow shall not be cc^ied as a part of his body." 

Profe8sor Braper used a camera, having for its objective two 
double eonvex lenses, the united focus of which, for parallel rays, 
was only eight iuches ; they were fo«r inches in diameter in the 
clear, and were mounted in a barrel, infront of whichthe aperture 
was narrowed down to three and a half inches, after the manner 
of Daguerre's. He also adopted the principle of bringiDg the 
plate lorward out of the best visible focus, into the focus of the 
violet rays, as was first suggested by Mr. Towson of Devonport, 
who also made many experiments, about the same period, with 
eameras havLDg mirrors instead of lenses. A patent was taken 
out by Mr. Woolcott, a philosophical mstrument-maker of New 
York, for acamera for portraiture, with an eDiptical mirror : which 
form of apparatus was also patented by Mr.Beard, in England, 
who having somewhat modified Dr^ Draper's arrangements, suc- 
ceeded still better in obtaining copies ©f " the human ia^e divine." 

A camera obscura of this descnption dsmv^ easily constructed. 
Pig. 40 is a sectional view of the apparatus. At one end of a box, 




shaped as in the figurej and haviDg an opening at D, is placed aa 
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elHptical muror, A. The prepared plate B is fixed to the sliding 
frame C, by which it is acyusted to the best foeus. The rays of 
light, radiating from a figure placed at F, wiU, it must be evident, 
pass through the opening at D, and Ml on the mirror, as repre- 
sented bj the dotted lines, and will be thence reAected to the 
plate B. 

The mirror has certainly the advantage of throwing a greater 
^uantity of light upon the plate, but it has the great disadyantage 
of limitiag the size of the picture. With a mirror of seven inches 
diameter, we only procure pictures which will be perfect over two 
square inches ; whereas, with a lens of three inches diameter and 
fourteen inches focal length, pictures of a foot square may be 
worked. From this it will be seen that the mirror is only appli- 
cable where single objects are to be copied.- 

Eventually the sensibility of the sunace of the plates was greatly 
increased. Mr. Goddard appears to have been the first to employ 
bromine in combination with iodine '^ andit was subsequently found 
by M. Claudet and others, that chlorine had an accelerating 
power, but not to the same extent as the bromine. 

The foUowing remarks by M. Daguerre on polishing and pre- 
paring the plates, from the Comptes Eendus oi March 13, 1843, 
should be carefully attended to as the preHminary process upon 
which the success of every subsequent state depends. 

" Siuce the publication of my process, I have not been able to 
occupy myself much with it. The investigations to which I 
devoted myself have been in an entirely new direction, and the 
eiperunents which they required were analogous with the pre- 
ceding ones, only inasmuch as they were made on a metallic plate. 
However, I have lately been so much struck with the unequal 
results which the impressions generally present — even those of 
persons who are especially occupied with them — that I determined 
to seek some means oi remedying this serious inconvenience, 
which I attribute to two principal causes. 

" The first relates to the operation oi polishing, which it is physi- 
cally impossible to effect without leaving on the surface of the 
plate traces of the liquid and of the other substances used in this 
operation : the cotton alone which is employed, however clean it 
may be, is sufficient to leave a film of dirt on the 8ilver. This first 
cause constitutes a very great obstacle to the success of the im- 
pression, because it retards the photogenic action by preventing 
the iodine from coming in direct contact with the 8ilver. 

" The second consista in the alterations of the temperature of the 
air with which the plate is in contact, from the fir8t operations to 
the mercurial operations. It is known that when a cold body is 
surrounded with warmer air it condenses its moisture. To this 
effect must be attributed the difficulty which is eiperienced in 
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pperating in a humid mediuin, especially when we come to tlie 
mercurial operation, which reqiiires, to raise a Buitable vapour, a 
temperature of at least 122° F. 

" This vapour, which first heats the air contained in the apparatus, 
produces on the metal a dew which weakens the image. It is ^ery 
evident that this humid layer is very iDJurious ; since if, for ex- 
ample, the plate, on leaving the camera obscura, be breathed on 
two or three times, the mercurial vapour can no longer cause the 
impression to appear, 

" The water which is condensed, even at the slighteat difference of 
temperature between the suriTace of a body and the surrounding 
air, contaias in solution, or in suspension,anon-volatile substance, 
which might be caUed atmospheric dust ; and as soon as the equi- 
librium 01 temperature is established between the air and the sur^ 
face of the body, the humid vapour which was condensed on it is 
volatiLised, and depositing on it the dust which it contains, goes 
on to be re-^saturated iu the air with a fresh quantity of this impure 
substance, 

" In order as much as possible to neutralise this effect, the tem- 
perature of the plate may be kept higher than that of the sur- 
roundiag air, durmg each of the operations, But it is impossible 
to cause this heat to reach to 122° F., iu order for it to be of the 
same temperature as the vapour of mercury, since, if the plate be 
eiposed to that degree of heat after the operation of light in the 
camera obscura, the image wiU be altered. 

" I iirst tried to absorb the humidity of the air in the mercurial 
box by the usuaL means, such as hme, &c. ; but these means are 
insufficient, and only complicate the process, without giviQg a good 
result, Another means which has been proposed consists in 
vapourising the mercury under the pneumatic machine ; by this 
process, truly, the dew on the plate is avoided, but the pressure of 
the air, which is indispensable to the impression, is suppressed. 
The results thus obtained, also, are always wantiag iu purity. 

" The following is the process at which I have stopped, because 
it is very simple, and because it obviates the two kiconvenience8 
above mentioned ; that is to say, it freeB the SLlver as mueh as 
possible from all dirt or dust, and neutraUses the humidity pro- 
duced by the elevation of temperatiire iu the mercurial box. Bj 
the first of these two effects it increases the promptitude, and by 
the second it renders the lights much whiter (especially by the 
application of M. Fizeau's chloride of gold) : these two effect8 are 
always certain. The promptitude given by this process is to that 
hitherto obtarued as 3 to 8 ; this proportion is accurate. 

" This process consists in covering the plate, after having polished 
it, with a layer of very pure water, and heating it very strongly 
with a spirit-lamp, and iu afterwards pouring off thislayer of water 
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in such a manner tliat its upper part, where the dust wliicli it has 
raised Aoats, does not touch the plate. 

"MOBB OE OPEBATrCTO. 

" It is necessary to have a frame of iron wire of the size of the 
plate, having at one of its angles a handle, and in the middle, on 
the two opposite sides, two small cramp-irons, to retain the plate 
when it is indined. After having placed this frame on a hori- 
zontal plane, the plate is placed on it, which is covered with a 
layer oi very pure water, and putting as muchwater as the surface 
can retain. The hottom of the plate is afterwards very strongly 
heated, and very small bubbles are formed at the surtace. By 
degrees these bubbles become larger, and finally disappear ; the 
heat must be continued to ebullition, and then the water must be 
poiu^ed off. The operator should commence by placing the lamp 
under the angle oi the frame where the handle is ; but, before 
removing the frame, this angle must be very powerfully heated, and 
then, by graduaUy removing it by means of the handle, the water 
immedmtely begms to run off. It must be done in such a way 
that the lamp shall follow, under the plate, the sheet of water in 
its progress, and it must be only gradually inclined, and just 
8ufficient for the layer of water, in retiring, not to lose in tmck- 
ness ; for, if the water were dried up, there would remain smaU 
isolated drops, which, not being able to flow off, would leave on the 
fiilver the dust which they contain. Afber that, the plate must 
not be rubbed : very pure water does not destroy its polish. 

" This operation should be performed only just before iodising the 
plate. \VTiilst it is yet warm, it is placed in the iodising box, and, 
without allowing it to cool, it is submitted to the vapour of the 
accelerating substances. Plates thus prepared may be kept one 
or two days (although the sensibiHty diminishes a uttle), provided 
that several plates be placed opposite to one another, at a very 
short distance apart, and carefully enveloped to prevent change of 
air between the plates. 

" OBSSBYATIO^S ON THE POLISHINO 0F PLATES. 

" The plates cannot be too well polished. It is one of the most 
important poiuts to obtain a fine polish ; but the purity often 
disappears when substances which adhere to the surface of the 
silver are used, — such as the peroxide of iron, which has been very 
generaUy made use of for givmg the last polish. This substance, 
mdeed, seems to bumish the suver, and to give it a more perfect 
polish ; but this polish is factitious, since it does not i^eally eiist 
on the silver, but m fact on a very ftne layer of oiide of iron. It 
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is for tliis reason that there is reqiiired for polishing them a sub- 
stance whieh does not adhere to the silyer ; pumice, which I re- 
commended at the commencement, leaves less residue.' 

" As regards the liquid to be employed : in the first operations 
nitric acid of five degrees must be employed, as I stated in the 
Arst instance ; but for the last operations it must be reduced to 
one degree. 

" The polishing with oil and the heating may be suppressed. 
• " I take the opportunity afforded by this communication to lay 
before the Academy the following observations which I owe to 
experience: — 

" The layer produced by the deseending vapours of the iodine and 
of the accelerating substances, forms with silver a more sensible 
compound than is obtained with the ascending vapours. I make 
this observation only to lay down a fact, for it woidd be difficult to 
employ descending vapours, on account of the dust which might 
fall during the operation, and fi*om stains. 

" The resistance which light experiences in passing through a 
white glazing (mtrage) is well known. This resistance is even 
greater than it appears, and may be attributed not only to thĕ 
dust which is lefb on the glazing in cleaning it, but also to that 
which is naturally deposited on it. The object-glass of the camera 
obscurais certaimy in the same case. To ascertain this, I put the 
object-glass in cold water, which I boiled ; I knew that it was 
impossible to remove it without the sides. This operation had, 
therefore, no other object than to raise the temperature of the 
glass to 212° r. C, and I then immediately poured on the two 
sides of the object-glass very pure boiling water to remove the 
dust. By operating directly with the object-glass, thus cleansed, 
I still further increased the promptitude. This means presents 
too many difficulties to be put in practice ; only care should be 
taken to clean the object-glass every day. 

" The atmospheric dust, which is the scourge of the photogenic 
images,, is, on the contrary, favourable to images which are obtained 
by contact or at a very snort distance. To be convinced of this, 
we have only to clean the two bodies which we wish to put in 
contact with the boiling water, as I have just indicated, and to 
keep them both at the same temperature as the air ; there will 
then be no impression, which evidently proves that these images 
have no relation with the radiation which gives photographic 
images." 

Without detaOing any further the various stages of improve- 
ment which took place at short intervals, it is thought advisable 
to describe the forms of manipulation by which the most satia- 
factory images are obtained on the silver plates. 

There are many varieties of accelerating liqmds introduced, in 
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aH of which we haye combinations in yarious proportions of either 
bromine and iodine, or chlorine and iodine, and sometimes of the 
three. These are known by the names of Eau Bromĕe, or Bro- 
mine Water, Bromide of lodine, Eedman's Sensitiye Solution, 
Hungarian Liquid, and Woolcott's Accelerating American Fluid. 
In all cases, bromine, combined sometimes with chlorine and iodine, 
is the accelerating agent. They all require to be diluted with 
water until about the colour of ^ale sherry. The plate is exposed 
to the inAuence of the Tapour m the same manner as with the 
iodine, but the colour to be attaiaed differs according to the solu- 
tion employed. GWie following rules will guide the experimenter 
in using the different li^uids. If bromide of iodine be used as the 
accelerating agent, the plate should remain oyer the iodiae solution 
until it is of a deep yeUow tiat, and oyer the bromide till of a deep 
rose colour. By observing the time of exposure neoessary to 
render a plate sensitive, any number of plates may be prepared 
exactly alike, proTided that the same quantity of the solution, 
always of an uniform strength, be put iuto the pan. 3j using a 
much weaker solution a longer expo8ure becomes necessary, but 
the plate becomes more eTenly coTcred, and there is less danger of 
haTiDg too much or too little of the accelerator upon it. The same 
remark may apply to other accelerating solutions. If Bedman^s 
solution, or the Hungarian liquid, a pale yellow aud light rose wiB 
be found to answer best. As a general rule, if the yeliow colour 
produced by the iodine be pale, the red should be pale also; if 
deep, the red must incline to Tiolet. When seTcrai plates ajce to 
be prepared at one time, the same solution will serre for all; 
but it seldom answers to preserye the mixtures for any time ; and 
its use, after keeping, is one great cause of the failures which so 
aionoy amateurs. The bromine contained iu these solutions is 
Tery subtile, and escapes, leaTing little else but iodine remaimng, 
which will, afber some little time, giTe a red colour to the plate, 
without rendering it sensitiTC, entirely disappointing the expeo< 
tations of the operator. Eau Bromee, or bromiue water, whicm is 
Tery easily prepared, is eitensiTely used on the Continent, and is 
simple iu its use. If a certain quantity of an uniform solution be 
placed ia the pan, for each plate prepared ohe obserration will 
8uffice to determine the time of exposure ; if not, the colour must 
guide the operator, Tarying according to the degree of colour 
obtaisLed OTer the iodine; thus, if the first colour obtained be a 
light yellow, the plate should attain a fuU golden tint OTer the 
iodine, and may then be retained OTer the bromine until it acquire8 
a rose colour. If iodized of a golden yellow, then, in the second 
operation, it is taken to a pale rose, and in the third to a deep 
rose. If in the first of a fall red, in the second to a deep rec^ 
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and lastly to a gre^ ; if the Arst to a deep red, in the second to 
a light blue, and in the third, to a white, or nearly the absence of 
all colour. 

Eiperience, however, must invariably guide the operator, as 
scarcely any two solutions, though protessedly the same in cha- 
racter, possess the same properties. 

In a pamphlet published by M. Eizeau, bromine-water is recom- 
mended to be prepared as follow8 : — " To prepare a solution of 
bromine, of a fixed proportion and convenient strength to operate 
with, I, in the first place, make a saturated solution of bromme in 
water; this is prepared by putting into a bottle of pure water a 
great excess oi bromine, agitatmg stronglj- for some minutes, and 
before using allowing the bromine to separate. Now, a definite 
guantity of this satiirated water is to be mixed with a definite 
guantity of plain water, which will give a solution of bromine 
alwajs of the same strength : this misture is conyeniently made 
in the following manner : — The apparatus necessary is a dropping 
tube, which is also required for another part of the process, capable 
of holding a small defiiute quantity, and a bottle, having a mark to 
indicate a capacity equal to thirty times that of the dropping tube; 
fill the bottle witn pure water to the mark, then add, by means of 
the dropping tube, the proper quantity of the saturated solution 
of bromine. 

" The purity of the water is of some importance : the foregoing 
proportions refer to pure distilled water, and it is well known that 
the water of rivers and springs is not pure ; but these dififerent 
varieties can be used as absolutelj pure water by adding a few 
drops of nitric acid tOl they taste shghtly acid ; two or three drops 
to tne pint is generally simcient. 

" The liquid produced, which is of a bright yellow colour, ought 
to be kept in a well-stopped bottle ; it is the normal solution, and 
I shaU call it simply bromine water, to distinguish it from the 
saturated solution. 

" Bromine Box. — Thc box I employ for subjecting the plate to the 
vapour of the bromine water is constructed in the following 
manner : — It consists of a box lined with a vamish, which is not 
acted on by bromine ; its height is about four inches ; the other 
dimensions are regulated by the size of the pkte, which ought to 
be at least half an inch all round, short of the sides of the box ; it 
is composed of three separate portions — the cover, which is the 
fi*ame holding the plate, the body of the box, and the bottom, upon 
which is placed the vessel for the bromine ; this moveable bottom 
is slightly hollowed, so that the bromine vessel may always be 
placed in exactly the same position." 

Pew men have done more for photography than !Fizeau, and in 
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nearly all his suggestions lie has been eiceedingly happy: the 
bromine water thus prepared is used with the best effect by our 
most eminent daguerreotype artists. 

Bromide of iodine is best prepared by the method of M. de 
Valicours, which is as follows : — " Into a bottle of the capacitj of 
about two ounces, pour thirty or forty drops of bromine, the precise 
quantity not being of importance. Then add, grain by grain, as 
much iodine as the bromine will dissolve till quite saturated. This 
point is ascertained when some grains of the iodine remain undis- 
solved. They may remain in the bottle, as they will not interfere 
with the success of the preparation. 

" The bromide of iocBne thus prepared, from its occupyine so 
small a space, can very easily be carried, but in this state it is 
much too concentrated to be used. When it is to be employed, 
pour a small quantity, say fifteen drops, by means of a dropping- 
tube, into a bottle containing about half an ounce of filtered river 
water. It will easily be understood that the bromide of iodine can 
be used with a greater or less quantity of water without altering 
the proportion which exists between the bromine and iodine." 

Chloride of iodine appears to have been first employed by 
M. Claudet, and is prepared by merely placing iodine in an atmo- 
sphere of chlorine. Chloride of bromine is made by miring tw<? 
drachms of a saturated solution of bromine with fifbeen drops of 
strong muriatic acid and about nine or ten ounces of water. The 
Hungarian mixture appears to be a similar compound to this. 

For the following exceedingly convenient preparations we are 
indebted to Mr. E. J. Bingham, who has for some time, with much 
success, devoted his attention to the improvement of photographic 
processes. The following eitracts are £rom the Philosophical 
Magazine for October 1846 : — 

" JnImprovement in the Daguerreotype Process hy the application 
o/some new compounds o/bromine, chlorine, andiodineywith lime, — 
All persons who have practised the daguerreotype must have 
remarked that in warm weather a considerable deposition of mois- 
ture takes place upon the glass or slate cover used to confine the 
yapour in the bromine or accelerating pan. This moisture must 
also necessarily condense upon the cold metallic surface of the 
plate during the time it is exposed to the bromine vapour. In 
iact, I have been informed by a number of professional dagueiv 
reolypists (and I have experienced the diMculiy myself), that they 
were unable to obtain perfect pictures during the excessive heat 
of the late season ; and a very clever and enterprising operator, 
who last year made a tour on the Continent, and brought home 
some of tne finest proofs I have ever seen, entirely ^Sled this 
aeason in obtaining clear and perfect pictures, from the constant 
appearance of a mist or cloud over the prepared 8urface. This 
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appears to be caused by the deposition of moisture upon tlie plate, 
ansing from the water in which the bromine is (Hssolyed. To 
obviate this, some have recommended the pan to be kept at a low 
temperature in a freezing miiture ; and M. Daguerre, in a com- 
munication to the rrench Academy of Sciences, recommends the 

Elate to be heated : but in practice both these plans are found to 
e unsuccess^id. (See Lerebours' Traite de Photographie.) 

" It appeared to me, that if we could avoid the use of water 
altogether in the accelerating mixture, not only would the diBBLCultj 
I have mentioned be avoided, but a much more sensiti^e sur&ce 
would be obtarued on the plate. "With this view I endeavoured 
to combine bromine with lime, so as to form a compound analogous 
to bleaching powder. In this I was successM, and find that 
bromine, chloride of iodine, and iodine, may be united with lime, 
forming compounds having properties similar to the so^alled 
chloride of lime. 

" The bromide of lime^ mav be produced by allowing bromine 
vapour to act upon hydrate of lime for some hours : the most con- 
venient method of doing this is to place some of the hjdrate at the 
bottom of a flask, and then put some bromine into a glass capsule 
supported a little above the lime. As heat is developed during 
the combination, it is better to place the lower part of the Aask in 
water at the temperature of about 60° Eah. : the lime graduaUy 
assumes a beautiiul scarlet colour, and acquireB an appearance 
veiy similar to that of the red iodide of mercury. The chloro- 
iodide of lime may be formed in the same manner : it has a deep 
brown colour. Both these compounds, when the vapour arising 
from them is not too intense, have an odour analogous to that of 
bleaching powder, and quite distinguishable from chlorine, bromine, 
or iodine slone. 

" Those daguerreolypistB who use chlorine in combination with 
bromine, as in "Woolcott's American miiture, or M. Ghierin's Hun- 
^rian solution, which is a compound of bromine, chlorine, and 
lodine, may obtain similar substances in the solid state, which may 
be used with great advantage. By passing chlorine over bromine, 
and condensing the vapour8 into a liquii and then allowing the 
vapour of this to act upon lime, a solid may be obtained having all 
the properties of the American accelerator ; or by combining the 
chloro-iodide of lime with a little of the bromide, a misture similar 

^ "I call this substanoe bromide of lime, although there is a diAoultj as to the 
compoBition of bleaching powder, and whieh would also apply to the com- 
pounds I describe. Some chemists regard the ehloride of lime to be a oom- 
pound of lime, water, and ohlorine. Balard thinks it ia a mixture of hvpo- 
chlorite of lime and chloride of calcinm ; and the yiew of Millon and Fro£ 
G-raham is, that it is a peroxide of lime, in which one equiTalent of oxygen u 
replaced by one of chlorine.** 
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to that of M. Guferiii's may be produced : but I greatly prefer, 
and would recommend, the pure bromide of lime, it beiug, as I 
believe, the guickest accelerating substance at present £nown. 
By slightly colouring the plate with the chloro-iodide, and then 
exposuig it for a proper time over the bromide, proofs may be 
obtained in a fi*action of a second, even late in the aftemoon. A 
yellow colour should be given by the use of the first substance ; 
and the proper time over the bromide is readUy obtained by one 
or two tnals.* With about a drachm of the substance in a shallow 
pan, I give the plate ten seconds the whole of the first day of 
using the preparation, and add about three seconds for every suc- 
ceeding one. The compound should be evenly strewed over the 
bottom of the pan, and will last, with care, about a fortnight. 

" The great advantage of this compound is, that it may be used 
continuously for a fortnight without renewal ; and, imlike bromine 
water, its action is unaffected by the ordinary changes of tempe^ 
rature. 

" I have hastened to communicate this during the present fine 
weather, beHeving that it will be acceptable to all interested in 
this beautiful application of science." 

By the employment of these agents, a 8ensitive coating is pro- 
duced, upon which actinic changes are almost instantly made. 
The modes of proceediug to prepare the plates are sinular to those 
already named. 

The time necessary for the plate to be exposed to the action of 
the bromine water must be determined by experiment, for it will 
vary according to the size of the box and the quantity of liquid 
used. It is ordinarily between thirty and sixty seconds, the time 
varying with the temperature of the atmosphere : when once detei*- 
mined, it will be constant with the same box, the same strength 
of solution, and the same temperature. 

The method of coating the plate which is most approved, is as 
follows : — Place the pan upon a table, fill the pipette with bromine 
water, draw out a little way the glass slide, and allow the bromine 
water to run into the pan, and again close the vessel : the liquid 
must cover evenly the bottom of the pan ; if not level, it must be 
adjusted ; the level will be easily seen through the glass slide. 
When eveTything is thus arranged, the plate, previously iodized, is 
to be placed in its frame over the pan, the slide withdrawn, and 
the necessary time counted ; after this has elapsed, the slide should 

^ " It is better to count time both oyer the iodine and the bromide of lime ; 
the expo8ure of the pkte to the iodine, affcer it has receiYed its proportion of 
bromine, should be one-third of the time it took to giye it the Arst coating of 
iodine. We have found that if less iodme than this be allowed to the plate it 
will not take up so much mercuiy, neither will the picture produced be so bold 
and distinct." 
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be shut, and the plate inmiediately placed in tlie dark box of the 
camera. 

Eor a second operation, this bromine water must be thrown 
away, and a fresh ^nantity used. The bottle containing the bro^ 
mine water should be kept away fiom the direct light of the sun, 
and care should be taken that no organic matter fall into the 
bottle, such as grease, chips of cork, &c. These enter into new 
combinations with the bromine, and lead to error as to its amoimt 
in solution. 

When bromide of iodine or the chloride are used, every precau- 
tion must be adopted to secure a imiform coating ; and the 
methods suggested by Daguerre are the best which can be recom- 
mended. ^^en the plate has been eiposed in the camera the 
proper time, it is subjected, as abeady mrected, to the action of 
mercurial yapour ; and then, being washed with the hyposulphite 
of soda, subjected to M. Eizeau's process of fixing with solution 
of gold. 

The process, as described by M. Eizeau, is as follows : — 

" Dissolye eight grains of cnloride of gold in sirteen ounces of 
water, and thir^-two grains of hyposulphite of soda in four ounces 
of water ; pour the solution of gold into that of the soda, a little by 
little, agitating between each addition. The mixture, at first 
slightly yellow, becomes afterwards perfectly limpid. This liquid 
now contains a double hyposulphite of soda and gold. 

" To use this salt of gold, the surface of the plate should be 
periectly free from any foreign substance, especially dust ; conse- 
quently it ought to be washed, with some precautions which might 
be neglected if it was to be finished by the ordioary mode of 
washing. 

" The foUowing manner generally succeeds the best ; the plate 
beiug yet iodizect and perfectly free from grease on its two sur- 
faces and sides, should haye some drops of alcohol poured on the 
iodized surface; when the alcohol has wetted all the surface, 
plunge the pkte into a basin of water, and aiter that into a solu- 
tion of hyposulphite of soda. 

" This solution ought to be changed for each experiment, and 
to consist of about one part of the salt to fifteen of tne water : the 
rest of the washing is done in the ordinary way, only taking care 
that the water should be as fi«e as possible from dust. 

" The use of the alcohol is simply to make the water adhere 
perfectly aU oyer the surface of the plate, and preyent it from 
ouitting the sides at each separate immersion, which would inial- 
libly produce stains. 

" When a picture has been washed, with these precautions, the 
treatment with the salt of gold is yery simple. It is sufficient to 
place the plate on a support, fig. 41, and pour upon its surface 
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; quantity of the salt of gold that it may be entirely 
ad heat it with a strong spirit-lamp ; the pietnre will 





a siifficient 

coyered, and 

be seen to brigbten, and become, in a minute or two, of great 

ibrce. When this effect is produced, the liquid should be poured 

off, and the plate washed and dried. 

" In this operation the silver is dissolved, and 
the gold precipitated upon the silver and mercury, 
but with veiy different results ; in effect, the silver, 
which, by its reAection, forms the shades of the 
picture, is some waj darkened by the thin film of 
gold which covers it, from which results a strength- 
ening of all the darks. The mercuiy, on the con- 
trary, which, in the state of an infinite number of 
small globules, formB the lights, is augmented in 
its soUdity and brightness, by its union with the 
gold, from which results a great degree of perma- 
nency, and a remarkable increase in the Hghts of the picture.'' 

The plates are then washed by means of an arrangement of this 
order. The apparatus represented in fig. 42 may be employed. 
o is a vessel Bufficiently large to take the 
plate, and not more than half an inch 
wide: this is filled with distiUed water, 
which is heated by means of a sptrit-lamp ; 
6 is a stand supporting the trough, and c 
a holder for the plate. AAer the plate 
has been immersed for a few minutes, it is 
to be drawn out slowly, and by blowing on 
it the water is removed, and the warm 
metal rapidly dried. Such are the princi- 
pal processes which have been adopted in 
the daguerreotype manipidation. Other 
modes lor giving permanency to the daguer- 
rean image have been adopted, but none of them have been so 
thoroughly succes8ful. 

It appears advantageous to quote a few of the modified form8 
of proceeding for fixing these pictures, when obtained, which have 
from time to time been recommended. 

Extract of a Letter Jrom M, Preschot to M, Arago, 

In one of the sittings of last month you mentioned a process for 
fixing photogenic images on metal. Knowing, as I do, the interest 
you take in the beautiful discovery of the daguerreotype, I hope 
you will excuse the liberty I take in troubling you with results 
which I obtained in experiments made a few months ago. 

Photogenic images, obtained by M. Daguerre's process, may be 
fixed by treating them with a solution of hydrosulphate of ammo- 
nia. Eor this purpose, a concentrated solution of this fluid ia 
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mixed with three or four yolumes of pure water, whicli is poured 
into a flat vessel, in sufficient quantity that the plate may be 
steeped in it horizontally, and just covered with the fluid. "When, 
bv the action of the fluid, the tints of the drawing are sufficiently 
changed, which occurs in less than a minute, the plate is to be 
withdrawn and put into a flat vessel containing water : it is after- 
wards taken out and dried. Bv this process the polished parts of 
the metal are tinged grey by the sulphuret, and the amalgamated 
parts are not attacked, — or, at least, but very little, The tints may 
be varied by the concentration of the fluid or the duration of the 
immersion : however, too long an action tums the lights yellow. 
Photogenic images, treated in this manner, bear rubbing with the 
Anger without losing any of their details. 

M. Choiselat proposed a plan which has been rarely acted upon, 
but which is weU deserving of aU attention. 

Chloride, and particularly iodide, of silver, dissolved in hypo- 
sulphite of soda, may be advantageously employed for fixing the 
images of the daguerreotype. Steeped in these solutions, they 
are under the electro-chemical influence exerted by the copper on 
the di8solved silvep, and thus became ineAiwjeable. 

Instead of the hyposulphite, a mixture of iodide, bromide, &c., 
of potassa, may be employed. 

The iodide of 8ilver best adapted for this operation is that which 
is obtained by treating, with the aid of heat, a plate of this metal by 
the iodide precipitated from alcohol by water, afterwards dissolviiig 
the iodide lormed and adhering to the plate in the hyposulphite. 

Upon the suggestion of Mr. Towson, who pubHshed his paper 
in the Philosophical Magazine for 1839, a new mode of adjusting 
the focus was introduced, by which the diAerence between the 
chemical and the luminous rays was aUowed for, and to this waa 
mainly due the acceleration of the process sufficiently to obtain 
pictures from the life. 

Dr. Berres, of Yienna, assisted by Mr. P. Kratochwila, has suc- 
ceeded byanother process, bearing some analogy to that of M. rizeau, 
in fixing the daguerreotype designs. He takes the photograph 
produced in the usual manner by the process of Daguerre, holds it 
lor a few minutes over a moderately warmed nitric acid vapour, 
and then lays it in nitric acid of 13° or 14** Eeaumur (61^'' or 
63 J** rahrenheit), in which a considerable quantity of copper or 
fiLlver, or both together, has been previously dissolved. Shortly after 
having been placed therein, a precipitate of metal is formed, and can 
be changed to any degree of intensity. The photographic picture 
coated with metal is now removed, washed in water, cleaned, and 
dried ; it is then polished with chalk pr magnesia, and a dry 8oft 
cloth or leather, after which the coating wiQ become clean, clear, 
and transparent, so that the picture with all its properties can 
again be seen. 
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The ibllowing eiperiments for the simpMcation of the daguer- 
reotype processes, which were made by me many years since, do 
not appear to be entirely uninstructiye ; the original paper is there- 
fore retained, with a few verbal alterations only. 

The extreme eipense of the apparatus and plates, as supplied 
by the patentee, induced me, in the very first stage of my experi- 
ments, to endeavour to constoict for myself a set which should be 
equally as effective, and less expensive. 

I was soon satisfied that all the arrangements might be much 
simpMed, and any one may have constructed for himself, for less 
than twenty shiUmgs, a set of apparatus, by which he shall be 
enabled to produce pictures equalling, in every respect, those pro- 
cured with the set sold at twenty pounds. 

My apparatus consists of a deal box the size of my plates, and 
three inches deep, with a thin loose board in the bottom. This 
board ia well saturated with the tincture of iodine -^ the spirit is 
allowed partially to evaporate, and then, being put in its plaee^ 
the plate is adjusted at a proper height above it, varying the 
height according to the temperature, — the box being closec^ the 
operation is completed in about three minutes. Another deal boi, 
having a glass in one side, and a bottom of sheet iron, which is 
Blightly concaved to contain mercujy, with grooves upon whieh 
the plate may rest at the proper angles, serves to mercurialize the 
plates. My camera, which I use for every photographic process, 
is described in a future chapter. It is sometimes convenient, par- 
ticularly when travelling, to use a piece of amalgamated copper, 
which mav be prepared, when wanted, by rubbing it with some 
nitrate of mercury. The expense of the plates may be very much 
reduced : instead of using copper plated with 8ilver, I would re- 
commend the use of silvered copper, which every one can prepare 
for himself at a very small expense. The following is the best 
method of proceeding : — 

Procure a well planished copper pkte of the required 8ize, and 
well polish it, first with pumice stone and water, then with snake 
stone, and bring it up to a mirror surface with either rotten-stone or 
jewellers' rouge. Plates can be purchased in a high state of pre- 
paration from the engravers. Having prepared the copper plate, 
well rub it with salt and water, and then with the silvering powder. 
No kind answers better than that used by clock-makers to silver 
their dial-plates. It is composed of one part of well-washed 
chloride of silver, five parts of cream of tartar, and four parts of 
table salt. This powder must be kept in a dark vessel, and in a 
dry place. For a plate six inches by five, as much of this compo- 
sition as can be taken up on a shiUing is sufficient. It is to be 
laid in the centre of the copper, and the fingers being wetted, to 
be quickly rubbed over eyery part of the plate, adding occasionally 
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a little damp salt. The copper being covered with the silyering, 
it is to be speedilj well washed in water, in which a little soda is 
dissolyed, and as soou as the surTace is of a fine silyerjr whiteness 
it is to be dried with a yery clean warm cloth. In this state the 
plates may be kept for nse. The first process is to expose the 
plate to the heat of a spirit flame, until the silyered siirface be* 
comes of a well-defined golden-yellow colour; then, when the 
plate is cold, take a piece of cotton, dip^ed in yery dilute nitric 
acid, and rub lightlj oyer it until the white hue is restored, and 
dry it yrith yery 8oft clean cloths. A weak solution of the hydrio- 
date of potash, in which a small portion of iodine is dissolyed, is 
now passed oyer the plate with a wide camers hair brush. The 
silyer is thus conyerted, oyer its surfia.ce, into an ioduret of silyer ; 
and in this state it is exposed to light, which blackens it. When 
dry, it is to be again pohshed, either with dilute acid or a solution 
of carbonate of soda, and atterwards with dry cotton, and the 
smallest possible portion of prepared chalk : by this means a sur- 
£3s«;e of the highest polish is proauced. The rationale of this pro- 
cess is, in the first place, the heat applied driyes off any adhering 
acid, and effects more perfect union between the copper and silyer, 
80 as to enable it to bear the subsequent processes. The Crst 
yellow 8urface appears to be an oiide of silyer, with, possibly, a 
nunute quantity of copper in combination, which being remoyed 
leaye a sur£ace chemically pure. Copper plates may also be very 
beautiMly silyered by galyanic agency, by which we are enabled 
to increase the thickness of the silyer to any extent, and the 
necessity for the heatiag process is remoyed, the silyer being abso- 
lutely pure. The best and simplest mode with which I am 
acquainted isto diyide an earthenware yessel with a diaphragm: 
one side should be filled with a yery dilute solution of sulphuric 
acid, and the other with either a solution of ferroprussiate of 
potash, or muriate of soda, saturated with chloride of silyer. The 
copper plate, yamished on one side, is united, by means of a copper 
wire, with a plate of zinc. The zinc plate beiag immersed in the 
acid, and the copper in the salt, a weak electric current is gene- 
rated, which precipitates the silyer in a yery uniform manner oyer 
the entire sunace. 

At a yery early stage of my inquiries I found that the inAuence 
of all the rays, eicepting the yellow, was to loosen the adhesion of 
the iodidated surface, and the under layer of unaffected silver. 
When this changed film was remoyed by rubbing, the silver be- 
neath always exlubited the most perfect lustre, and I haye hence 
inyariably adopted this mode of polislung my daguerreotype plates. 
The required siu^ace is thus produced with one-third the labour, 
and a yery great saying of time ; besides which, the silyer is in a 
piuch more susceptible state for receiying the yapour of the iodine. 
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The plate being thus prepared, we proceed in the maimer before 
direeted. 

It is somewhat singular that on the first notice of Daguerre's 
pictures, long before the publication of his process, when I leamt 
that they were on " hard polished tablets," I entertained the idea 
that plates of copper thus silvered were oxidized, and then acted 
on by iodine. I applied the iodine, both in solution and vapour ; 
but, of course, as tne mercury was not used, I failed to effect any 
periect pictures. It is, however, worthy of remark, that on one 
occasion, having placed a piece of sLlvered copper in a trough con- 
taining a weak solution of iodine, with some leaves of hemlock 
superimposed, these being kept close bj means of a piece of glass, 
over all the exposed portions the silver was completely removed, 
and the copper abraded to a considerable extent, whiLe beneath the 
leaves the 8ilver was scarcely affected. I thus procured a very 
beautiful etchiug, the figures being in high reliei. This was £pe- 
quently repeated with success ; but other inquiries haviQg drawn 
off my attentioi;, the process has been long neglected, although 
I am convinced it is capable of being tumed to much useral 
account. 

In November 1839, I pursued a series of experiments with 
bromine, but no veiy definite advantage was obtained. Some 
curious effects which I noticed at that time are worthy of notice. 
I copy the remarks made in my memorandum-book at the time. 

4. JExposed a plate to the vapour of bromine: it assumed a 
leaden-grey colour, which blackened by light very readily. Ex- 
posed this to merciOT without much improving the effect or 
alteriDg the Hghts. Upon immersing this plate in a solution of 
the muriate of soda, the parts unacted on by Hght became a jet 
black, whilst the parts on which light had acted were dissolved off, 
leaving a clean coatiag of silver. The effect was most decisive — a 
black picture on a white ground, 

8. AUowed three plates to assume — the first a straw-yeUow, the 
second a steel-blue, and the third a duU blue, and examined their 
sensitiveness ; the plate which had arrived at the dull blue colour 
appeared to be the most sensitive. 

These experiments, which were then pursued with a view to 
produce more permanent pictures — ^to fix the mercuiy — or to 
engrave the plate, were, however, abandoned, and have not yet 
been resumed, although I hope in a httle time to turn my atten- 
tion again to this point. On one occasion, afber having prepared 
a picture according to the process prescribed by Daguerre, I placed 
it, without removing the iodine, in a vessel of chlorine ; the pic- 
ture was obliterated, and very speedily hlackened, On expo8ing 
this hlack plate to light, it almost iostantaneously whitened. This 
is mentioned to show the extent of curious subjects which photo- 
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grapby u openmg for mqiiiiy, in tlie hope they may induce some 
persou to pursue the subjeet. 

It was announced tliat the inyentor of the daguerreotype 
had succeeded in improving the sensibilitj of his plates to such 
an estent as to render an instantaneous expoĕure sufficieiit for 
the production of the best eATects ; conseguently, securing faithfDl 
impressions of moring objects. In a communication with whicb 
I was favoured firom M. Daguerre, he said, — " Though the 
principle of my new discoyery is certain, I am determined not to 
publish it before I hare succeeded in making the execution of it 
as easj^ to every body as it is to myself. I have announced it 
immemately at the Eoyal Academy of Paris, merely to take date, 
aod to ascertain my right to the priority of the mvention. By 
means of that new process, it shall be possible to fix the ima^es o/ 
objeets in motion, such <is public eeremonies, market places copered 
with people,,cattIe, ^c. — the effeet being instantaneous." 

In 1844, M. Daguerre, in a letter to M. Arago, published this 
process ; but it proved so complex in its manipulatory details, and 
so very imcertain, that it has not been adopted. As it is, however, 
ourious, it is thought advisable to include it within this yolume. 
We quote from the Comptes Eendus for April 1844 : — 

" Tou have beenkind enough to announce to. the Academy that 
I had arrived, by a series of eiperiments, at recognising in a certain 
manner that, in the present state of my process, the layer sensible 
to Hght being too thm, could not fumish all the gradation of tints 
neeessary for reproducing nature with relief and firmness ; indeed, 
although the pcoo^s hitherto obtained are not deficient in puritj, 
they leave, with a few eiceptions, much to be desired with relation 
to general effect and Belief.? 

It is by superposing on the plate 8everal metals, reducing them 
to powder by friction, and by acidulating the empty spaces which 
the molecules leave, that £ have been enabled to develope galvanic 
actions which permit the employment: o£ a much thicker layer of 
iodide, without haviDg to fear, during the*0peration of light in the 
camera obscura, the iaAuence of the liberated iodine. 

The new combination which I employ, and which is composed 
of several. metallic iodides, has the aQvantage of giving a sensible 
layer capable of receiving impressions simultaneously by aU. the 
degrees of tone, and I thus obtain, in a very short space of time, 
the representation of objects viviilly enlightened with demi-tints, 
aU of which retain, as in nature, their transparency and their 
relative value. 

* On the plate cleaned by means of the layer of water, as I haye pointed out, 
very fine impressions are very rapidly obtained, but which are aUo wanting in. 
relief, on account of the thinness of the sensible layer.^ 
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By adding gold to the metals whieli I first usedj I am enabled 
to avoid the great difficulty which the use of bromiiie, as an acce- 
lerating substance, presented. It is known that only very expe- 
rienced persons could employ bromine with success, and that they 
were able to obtain the maximum of sensibility only hj chance, 
since it is impossible to determine this point veiy precisely, and 
since immediately beyond< it the bromine attacks the silver, and is 
opposed to thfe formation of the image.^ 

With my new means, the layer of iodine is always saturated 
with bromine, since the plate may, without inconvenience, be lefb 
eiposed to the vapour of this substance for at least half the ne- 
cessary time ; for the application of the layer of gold is opposed 
to the formation of what is called the veil of bromiae. This 
facility must not, however, be abused ; for the layer of gold, being 
very thin, might be attacked, especially if too much polished.* The 
process which I am about to give may, perhaps, be found rather 
complicated ; but, notwithstandiag my desite to simplify it as 
much as possible, I have been led, on the contrary, by the results 
of my experiment, to multiply the substances employed, all of 
which play an important part in the whole process. I regard them 
all as necessary for obtaiimig a complete result, which must be the 
case, since I have only gradually arrived at discovering the pro- 
perties of these different metals, one of vs^hich aids in promptitude, 
the other in the vigour of the impression, &c.* 

rrom the concurrence of these substonces arises a power which 
neutraUses all the unknown effects which so often oppose the for- 
mation of the image.* 

I thiok, besides, that Science and Art should not be interrupted 
by the consideration of a more or less long manipulation ; we 
should be contented to obtaiii beautifiil results at this price, espe- 
cially when the means of execution are easy. 

The galvamc preparation of the plate does not present any 
difficulty. The operation is dirided into two principal parts : the 

* Every one kno^s that the dry rapour of bromine is more favoiirable 
than that which is obtained by means of a solution of bromine in water ; for the 
latter hae the inoonyenience of carrying with it moisture which condenses on 
the 8urface of the plate. The employment of the oU, which I indicate further 
on, neutralises tlus eATect, and gives to the vapour of bromine diluted with 
water the same property as that of dry bromine. 

^ This is so true, that if an impression be made on a plate which has beeu 
fixed several times, it may be eiposed to the vapour of bromine as many times 
more than the necessary time it has received layers of gold. 

3 I will only observe, that the employment of all the metals which I indicate 
further on is indispensable ; but the mode of applying them may be varied. 

* For, by multiplying these elements as in a pile, this power is augmented, 
and we are thus euabled to make the most indolent radiations act in the same 
time ; such as those of green and red. 
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^t, whiclj ip the longest, may be made a long time previou8ty, 
Wid may be regarded as the completion of the manufacture of the 
plate. This operation, being once made, serves indefinitely ; and, 
without recommencing it, a great number of impressions may be 
made on the s^e plate. 

DESIGNATION .01' THE NEW SITBSTANCBS. 

Aoueous solution of bichloride of mercury : 
Solution of cyanide of mercury : 
White oil of petroleum, acidulated with nitric acid : 
Solution of chlorine of gold and platinum. 

PBEPARATION 0F THE SUBSTAKCES. 
A«n^oaa Solutlon of Blchloride of Mercury. — 8 grains of bichloride 

pf mercury in 10,000 grains of distilled water. 

soiution of cyauide of MercuiT^. — A flask of distilled water is sa- 
turated with cyanide of mercuiy, and a certain quantity is decanted, 
which is diluted with an equal quantity of distilled water. 

Aciduiated white oii of Petroieum.' — This oil is acidulated by 
mixing with it one-tenth of pure nitric acid, leaving it for at least 
48 hours, occasionally agitating the flask. The oil, which is aci- 
dulated, and which then powerfully reddens litmus paper, is 
decanted. It is also a little coloured, but remains very limpid. 

Solutlon pf Chlorlde of Gold aud Platluum. — In prdcr not to multiply 

the solutions, I take the ordinary chloride of gold, used for fixing 
the impressions, and which is composed of 1 gramme of chloride 
of gold, and 50 grains of l^yposulpnate of soda, to a quart of dis- 
tilled water. 

With respect to chloride of platinum, 4 grains must be dissolved 
in 3 quarts of distilled water : these two solutions are mixed in 
equal quantities. 

MODUS OPEBANDI. 

JPirst Preparation of the Plate, 
Note. — For the sake of brerity in the following description, I 
will abridge the name of each substance. Thus, I wdll say, to 

* The most suitable oil of petroleum is of a greenish yello\r tint, and takes, 
at diflferent angles, azure reHections. 

I have given tlie preference to this oil over the fixed oils, because it always 
remains limpid, although strongly aciduJated. My object in epiploying an acir 
dulated oil is to reduce the metals to powder, and to retain this powder on the 
8urface of the plate, at the sume timo giving greater thickness to the layer by 
its unctuous properties ; for the naphtha which results frpm the distillation of 
this oil does not produce the same etfect, because, being too fiuid, it carries 
away the powder of the metals. It is for the same reaaon that I have lately 
recommended the employment of essence of lavender rather than that of essenee 
of turpentine. 
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designate the aqueou8 solution of bichloride of mercuiy, sublimate ; 
f6r the solution of cyanide of mercury, cyanide ; for tne acidulated 
t>il of petroleum, oil ; for the solution of chloride of gold and pla-' 
tinum, gold and platinum ; and for the oxide of iron, rouge only . 

The plate is first polished with sublimate and tripoli, and aAer-' 
Vards with rouge,* until a beautiful black is arrived at. Then, the^ 
plate is laid on the horizontal plate, and the soltrtion of cyanide^ 
is poured on it and heated over a lamp, as in fixing an impressiori 
with chloride of gold.- The mercuiy is deposited,- and forms a 
whitish layer. The plate is allowed to cool a little, and, aftef 
liaving poured 6ff the liquid, it is dried by rubbirig wi<h cottonand 
sprinkling with rouge: 

It is now necessary to polish the whitish layer deposited by the 
mercury. "With a piece of cotton steeped m oil and rouge, this 
layer is rubbed imtil it becomes of a fine black. In the last placei 
it may be rubbed very strongly, but with cotton alone, in order to' 
render the acidulated layer as thin as possible/ 

The plate is aftefwards placed on the horizonta3! plane, and the' 
6olution of gold and platinum is poured on; It is heated in the 
ordinary manner i it is then allowed to cool, the liqxdd is poured 
6ff, and it is dried by gentle Mcton with cotton and rouge. 

This operation must be performed with car^, especiaUy when 
the impression is not immediately continued ; for,' otherwise, some' 
lines 01 liquid would be left on the plate, which it is difficult to 
get rid of. Afber this last Mction the plates should be only dried, 
itnd not polished; 

This concludes the first preparation of the' plalje, wMch may be 
made a long time previously. 

Second Preparation: 

Note. — I do not think it fit to allow a fonger inferval than 
twelve hours to int'ervene between this operation and iodising the' 
plate. 

We leffc the plate with a deposit of g6ld and platSnum. In 
order to poUsh this metallic layer, the plate is rubbed with a piece' 
of cotton, and oil and rouge, until it again ^becomes black ; and 
then with alcohol and cotton only, in order to' remove this layer of 
rouge as much as possible. 

The plate is then rubbed very strongly, and passing severai 
times over the same places, with cotton impregnated with cyanide.- 

^ If I prefer, for poliBhing, rouge to other subsiances, it is not because I 
recognise in it a photogenic property, but because it bumishes better, and 
because it assiats in fixing the layer of gold, rendering it less susceptible of 
being removed in scales when heated too mucn. The galyanic plates, when 
there are neither marbles nor black stains (which sometimes happened origi- 
nally), receiYe better tbaa others the application of metals, and, oonsequentlyy 
the chloride of goli adiuning to it more Sswljy ia' ootr remoyed in' soaLes.' 
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As this layer dries very promptly, it might leave on the plate 
traces of ineguality : in order to avoid this, the cyanide must be 
again passed over it, and, while the plate is still moist, we quickly 
rub over the whole surface of the plate with cotton imbibed with 
a little oil, thus mixing these two substances ; then, with a piece 
of dry cotton, we rub in order to unite, and, at the same time, to 
dry the plate, taking care to remove from the cotton the parts 
which are moistened with cyanide and oiL. Finally, as the cotton 
still leaves traces, the plate is likewise sprinkled with a little rouge, 
which is removed by gently rubbing. 

Afterwards, the plate is again rubbed with cotton impregnated 
with oil, only in such a marnier as to make the bumish of the 
metal retum; it is then sprinkled with rouge, and then very 
gently rubbed round, in such a manner as to remove all the rouge, 
which carries with it the superabundance of the acidulated layer.^ 

Finally, it is strongly rubbed with a rather firm pledget of 
.cotton, in order *o give the last polishi' 

It is not neee&sary of ten to renew the pledgets of cotton imbibed 
with oil and rouge ; they must only be kept free from dust. I 
have said above that the first preparation of the pUte may 8erve 
indefinitely ; but it will be comprehended that the second must 
be modified, according to whether we operate on a jAa^ which 
^has received a fixed or an unfixed impression. 

On the Fixed Impresnon. 

The stains left i)y the washing water must be removed with 
Touge and water slightly acidplated with nitric acid (at 36** Fah. at 
this season [April.Pj, and less in summer). 

Afterwards, the plate must be polished with oil and rouge, in 
order to remove all traces of the im«^e,. 

The operation is then oontinued as I have just described for the 
4second preparation of the new plate, and begioning with the em- 
ployment of alcohol. 

On the XJnfixed Jmpreseion (but whose Sensible Layer has been 
removed i» the ordinary manner) , 

rirst, the plate must be rubbed with alcohol and rouge, in order 
to remove the traces Qf oil which serve for receiving the foregoin^ 
impression. 

We afterwards proceed as indicated above for the new plate, 
beginning with the employment of alcohol. 

* This muBt be done as gently as possible ; for otherwiae the rouge would 
adhere to the plate, and would form a general fihu. 

^ In operating on a plate a long time after it has receiyed the first prepara- 
tion, it is neoessary, before emplojing the acidulating oil and red oxide, to 
operate as I indicate further on, for tbe plate which has receiyed afixed impres- 
sion. This precaution is neoessarj for destroying the stains which time ouiy 
have deyeloped. 
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SUMMABY OF THE OPSBATIO^KTS. 
Fir8t Preparation, 

1. Corrosive eublimate, with tripoli firBt, and rouge afterwarda, 
iu order to pplish the plate : 

2. Cyanide of mercuiy, heated and dried with cott€>n and rouge : 

3. Acidulated oil, with rouge for polishing the layer of mercury : 

4. G-old and platinum, heated and dried with cotton and rouge. 

Second Prejparation. 

5. Acidulated oil, with rouge, for polishing the layer of gold and 
platinum : 

6. Absolute alcohol, for removing, as much as possible, the oil 
and rouge : 

7. Cyanide of mercury, employed cold, and rubbed only with 
cptton : 

8. Oil rubbed yery strongly, and equalised in the last place with 
rouge spriniled o^i it. 

/ On thefixed Proof. 

1. Nitric acid at 36*' P. with rouge for removing the stains : 

2. Oil with rouge for removing the traoes of the image and for 
polishing. 

Continue then as above, setting out from ^STo. 6, aleohol, &c. 

On the unfixed Proof, 

Alcohol with rouge for removing the iaraces of oil, and continu- 
ing as above, 'beginning fr(Mn No. 6, alcohol, &c. 

OBSEEYATIOIirg. 

on lodiBins. — The colour of the impression depends on the tint 
given to the metallie iodide ; it may, therefore, be varied at will. 
However, I have found the violet rose colour most suitable. 

For transmitting the iodine to the plate, the sheet of cardboard 
may be replaced by an earthenware plate deprived of enamel. The 
iodine transmitted by this means is not deeomposed. It is useless, 
I may even say^ injurious, to heat the plate before expo8ing it to 
the vapour of lodine. 

WMbiuir wiui Hy|»QM»ip]Uto or soda. — lu order to remove the sen- 
aible layer, the solation of hyposulphite of soda must not be too 
etrong, because it destroys the sharpness of the impression.. 60 
grammes of hyposulphil^ are BuffiQient for X quart Qf distilled 
water. 
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In concluding this cliapter on tlie daguerreotype process, it is 
thought that it may prove of some interest to append the following 
table, compiled with much care for the British Association, by the 
author, and printed by that body in their Eeports for 1850. It is 
belieyed that the dates of discoyery are accurately giYen^ the date 
of publication being, of course, in all cases, taken where there was 
the slightest doubt. 

SlLYEB. 

Nitrate of Eitter ..... 1801 

(photographically employed)' "Wedgwood and Dayj 1802 

with organic matter . . . J. T. Herschel . . . 1839 

with salts of lead . , . . J. E. Herschel . . . 1839 

Chloride of C. W. Scheele . . . 1777 

(photographicallyemployed)frr3^^^^^ ' ' ] "J^ 

darkened, and hydriodic salts ryfe, Lassaigne . . 1839 

lodide of (photographicaHy used) . | t?^!^' ^ -i o4q 

with ferrocyanate of potash . Hunt 1841 

with gallic acid (Calotype) . Talbot 1841 

with protosulphate of iron 

(Eerrotype) .... Hunt 1844 

with iodide of iron (Catalyso- 

type) "Woods 1844 

Bromide of Bayard 1840 

nuorideof '. . Channing .... 1842 

Muoroigrpe Hunt 1844 

Oiide of . . . ........ Davy ...... 1803 

with anmionia Uncertain. 

Phosphate of Fyfe 1839 

Tartrate — Urate — Oxalate — Bo- 

rate, &c Herschel 1840 

Benzoates of Hunt 1844 

rormiate8of Do 1844 

Eulminates of Do 1842 

SlLTEB PlATE. 

With yapour of iodine (Daguerreo- 

type) Daguerre .... 1839 

. aoddard 1840 

. Claudet 1840 

. Niepce 1820 

., Niepce 1820 



"With yapour of bromine . . 
With chlorine and iodine . 
With vapour of sulphur . . 
"With vapour of phosphorus 
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G«LD. 

Chldride of 



C" Eiimford 
' '•>*'- (Herschel 
Etherial solution of . . . . . Eitmford- 
Etherial solution of, with percyanide 

of potassium .... Hunt . . 
Etherial solution of, with protocya- 

nide of potassium . . . Do. . . 

Chromate of Do. . . 

Plate of gold and iodine yapour . Gk)ddai»d . 



18S 

*. 1798 
. 1840 
. 1798 



PLATINrM. 

Chloride of . . . . 
Chloride of, in ether . 
Chloride of, with lime 

lodide of 

Bromide of . . . . 
Percyanate of . . . 



Herschel 
Herschel 
Herschel 
Herschel 
Hunt . . 
Do. . . 



MEKCirET. 

Protoiide of . 
Peroiide of . 
Carhonate of 
Chromate of . 
Deutiodide of 
Nitriite of . 
Protonitrate of 
Chloride of . 
Bichloride of 



"CTncertain*- 
Guihourt. 
Hunt . . 
Do. . . 
Do. . . 
Herschel 
Herschel 
BouUay . 
Vogel . . 



1844 

1844 
1844 
1842 



1840 
1840 
1832 
1840 
1844 
1844 



1844 
184B 
1843 
1840 
1840 
1803 
180e 



Ibon. 

Protosulphate of.^ 
Persulphate of. 
Ammonio-citrate of, 
Tartrate of. 
Attention was first called tb the" 
very peculiar changes produced 
in the iron salts, by . . . . Sir John Herschel 
Cyanic compounds of (Prussian r Scheele . . . . 

blue) l Desmortiers . . . 

Ferrocyanates of ..... . Pischer .... 

iodide of Hunt 

Oxalate of Do 

Chromate of - Do 

Seyeral of the above combined with 

mercury . ►•*..-.' Hersohet .• . .- 



1845 
1786 
1801 
1795 

1844 
1844 

1844 

1843 
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'COPPEB. 

Chromate of (Chromatype) 

dissolyed in ammonia 

Sulphate of 

Carbonate of .... 

lodjde of 

Copper-plate iodized . . 



IMPBOYEMEOTS TS DiLGUEBBEOTTPB. 



Hunt 

Do. 

Do. 

Do. 

Do. 

Talbot 



MAKaAlTBSE. 

Permanganate of potash .... Piommhera - 
Deutoxideandcyanateofpotassium Hunt . . .. 
Muriate of Do. . . . 



•Lead. 

Oxide pf (the puce-coloured) . . Davy 

Bed lead and cjanide of potas^ium Hunt 

AcetatjB of lead . ...... Po, 



1843 
1844 
1844 

1844 
1844 
1841 



1824 
1844 
1644 



1802 
1844 
1844 



NlCKEL. 

Nitrate of . . • . . 

with ferroprusBiates 

lodide of . . . . • 

Tnr. 

Purple of cassius .. . . 



Da . - 1844 



Uncertain. 



COBALT. . Hunt 

Arsenic sulphuret of Sage 

Arsenieal salis of \ 

ASTIMOHTY 

BiSMTJTH )-Hunt 

Cadmitjm 

Ehoditjm 



1844 
1803 



1844 



CHBOMniM. 

Bichromate of potash ..... Mungo Ponton . . 1838 

with iodide of starch .. . . E. Becquerel 1840 

MetaUic chromates (Chromatype) Hunt ,..,-.- 1843 

rCHLOBiNE ABTD HiDBOGBir . . . Gh.y-Lussac&Th^nard 1809 

Chlorine (tithonized) Draper 1842 

and ether Cahours 1810 

Olass, manganese, reddened . . . Paraday 1823 

Ctajtogen, solution of ♦ . . . . PelouseandEichardsonl83S 



Digitized by VjOOQ lC 



IMPEOTEMEOTS IN DAGITERBEOTTPE 

Methtle Cahours 

Crystallization of salts inAuenced L^r . *i 

Pi^-pi^o- {£S' 

in nitrogen Beckman 

Phosphorus and ammonia . . . Yogel . 
Nitric acid deoomposed by light . Scheele 

Eat matter Yogel . 

Development of pores in plants . Labillardiere 
Yitality of germs . . . . ^ .. Michellotti ,. 



Eesinoits Bobies (Heliography) 
Asphaltum . . .. .. .. 

Eesin of oil of lavender . 
Guaiacum ^ .. . ^ . 
Bitumens aU decomposed 
All residua of essential oils 
riowers, colours of, eipressed, and 
spread upon paper . . 
Tellow wai: bleached 

Phosphorescent inAuences of solar 
rays 

Yegetation in stagnant water . . 

JnAuence of light on electrical 

phaenomiena ..... 



Mepce ^ 
Niepce . 
JS^iepce and 
WoUasfton 
Daguerre 
Daguerre 



Daguei 



Herschel 

Senebier 

Licetas 

Kircher 

Canton 

Biot . 

E. Becquerel 

Morren . . 
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1846 
1722 
1788 
1789 
1727 
1801 
1800 
1806 
1786 
1806 
1801 
1803 

18M 
1814 
rre 1830 
1803 
1839 
1839 

1842 
1791 
1646 
1646 
1768 
1840 
1839 
1841 



E. Becquerel , , , 1839 
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CHAPTER XIII. 

O^ THE APPLICATIOir 0F THE DAOTJEBBEOTTPE TO PAPEB. 

l^HE eipense and inconyenience of metallic tablets rendered it in' 
the higliest degree desirable tliat paper sbould be employed in 
their place. A very exten8ive series of eiperiments at length led 
to the pleasing conclusion of being enabled to prepare a paper 
which answered in e^ery respect a» well as the silver plates, and 
in many much better. 

This discoveiy formed the subject of a communication to the 
Royal Society, which that leamed body did me the honour to print 
in their Transactions. My memoir is entitled,— " On tke Injluence 
of lodine in rendering several Argentine Compounds, spread on 
Paper, sensitive to Light^ and on a neto method of producing, with 
greater distinctnesSy the Photographic Imagey Thife paper cbn- 
tains the substance of the following remarks ; but since tne publi- 
cation of the Transactions I have been success^iil in simplifying 
the process of preparation. 

My experiments estabUshed, in t"he most satisfactory manner, 
that even on the silver tablets a semi-oxidized surface was pre- 
sented to the iodine. Thej also proved that perfectly pure «n- 
tarnished siher was by no means^ relEwiily acted on by the iodiiie. 
Jrom this I was ied to prepare oxides oi silver in many different 
ways, which enabled me to spread them over paper, and the result 
was instructive. Any of the ordinary photographic papers allowed 
to darken to a full brown, which is a stage of induced oxidation, 
become, by long exposure to iodine, of a steel-blne, or violet 
colour. li exposed in this state to sunshine for a long period, 
their colour changes from^ grey tb a elear olive. Wow, expo8ure 
to sunshine for a minute, or to diffiised diaylight for five nunutes, 
produces n&apparent change ; bu!t mercurial vapour speedily attacks 
the portions which have been exposed to light, and a faithful pic- 
ture is given of whatever may h&Ve been superposed. There is, 
however, a want of sufficient contrast between the lights and 
shadows. By aUowing the first darkening to proceed until the 
paper acguires the olive colour, which indicates the formation of a 
true oxide of silver, it will be found, although it is not more 
speedily acted on by the iodine, that it i^ more sensitive, and that 
a bette* pietul^e i» lolpined.' The kind of photographic preparations 
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us^ed appears to have but little inAuence on the results, — a chloride, 
iodide, or bromide of silyer, allowed to darken, answer» equaUy 
well. 

There are many things, jin^prtunately, which prevent our ayailo 
ing ourselyes of this easy method of producing a tolerably sensitiye 
daguerreotype paper, These are, certain irregular formation8 of 
oxid«es in different states, and the revival of metallic silver in some 
parts of the surface, 

I neist ^pread papers with the piu^e oxide formed by chemical 
means, and also the protoxide, and many of its salts, These papers 
were not very readily aifect^ji by iodine, or influenced by ught 
during short exposures, 

Silver is revived from its solutions by hydrogen gas; conse- 
quently, nothing is more easy than, by washing a paper with nitrate 
of silver in solution, to procure a fiiie silver paper, by passing a 
current of hydrogen gas over it, 

A picture of a peculiarly delicate character may be produced on 
this kind of paper ; but it has not the required sensibility, and 
there is a great want of contrast in the lights and shadows. It 
may be interesting to state, that the yellow-brown phosphate of 
8ilver is as readily acted on by iodine as the Qxides, and is quite as 
8ensitive to luminous influence, Phosphuretted hydrogen gas 
effects the revival of metallic silver, and the 8urface produced by 
means of this gas, used as the hydrogen was in the former case, is 
of a iine steel-blue, which colour arises from a portion of phos- 
phorus having entered into combination with the 8ilver. These 
kinds of paper comported themselves in every respect as the 
metallic tablets— ^were equaUy sensitive, and produced pictures as 
delicately beautiful. TJnfortunately, however, owing to the spon- 
taneously inAammable nature of the phosphuretted hydrogen gas, 
it is not safe to operate with it. Afber various ineffectual con- 
trivances to overcome this difl&culty, I was obliged to abandon the 
use of this gas entirely — wamed of the danger I incurred, by 
several violent but fortunately harmless explo8ions. l)he vapour 
of phosphorus and of sulphur was also tried, and many very beau- 
tiful effects were produced. At length, however, I stopped at 
sulphuretted hydrogen, which answers in every respect.^ 

To prepare this, soak a paper of very firm teiture, not too 
much glazed, in a weak solution of the muriate of ammonia. It 
must then be wiped with clean cloths, and carefuJly dried. The 
paper is then dipped into a weak solution of the nitrate of silver, 
and the small bubbles which form on its 8urface are careMly 

^ A very interesting account of the revival of gold i^nd silyer from their 
solutions by these gases will be iaajid m a trapt on Gombustion, published bv 
^r». Fi4U)aAqf . 
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remoyed witli a camers hair pencil. Wheii the paper is nearlr, 
but not quite dry, it must be exposed in a closed yessel to sm-' 
phuretted hydrogen gas, slowly formed from the sulphuret of 
antimony and hydrochloric acid v in a few minutes it will become 
of an iron-brown colour, haying a fine metallic lustre. It is again 
to be passed through a solution of silyer, somewhat stronger than 
the tirst, and dried, taking care that no shadow faUs on the paper 
whilst it is drying.' It is then a second time submitted to sul- 
phuration, and, by careful management, the process is now gene- 
raliy completed^ If, however, the paper is not considered to be 
sumoiently dark, it must be once more washed in the solution of 
silver, and again subjected to the action of sulphuretted hydrogen. 

K the above paper be allowed to remain in the sulphuretted 
hydrogen gas after the maximum blackness is produced, it is again 
whitened with some quicknes8. This may be accounted for in two 
ways : the gas may be mixed with a portion of muriatic acid 
vapour, or a quantity of chlorine su£cient to produce this effect 
may be liberated £pom the preparation on the paper to react oii 
the sulphuret of silver. 

The perfection of these papers oonsists in having a deep black 
ground to contrast with the mercurial deposit, bj which means 
the pictures have the advantage of being seen equally well in all 
positions, whereas Daguerre's pictures on the metal plates can 
only be seen to advantage at certain angles. 

The sulphuretted paper may be rendered sensitive in the same 
manner as the plates by exposure to the vapour of iodine. I, 
however, prefer drawing the paper over a solution thus formed : — 
A saturated solution of any hydriodic salt is made to dissolve as 
much iodine as possible, and of this liquid two drachms are mingled 
with four ounces of water. Care is required that one side only of 
the paper is wetted, which is by no means difficult to effect, the 
ftuid is so greedily absorbed by it ; aU that is necessary being a 
broad shallow vessel to allow of the paper touching the fluid to its 
full width, and that it be drawn over it with a slow steady move- 
ment. When thus wetted, it is to be quickly dried by a warm, 
but not too bright fire ; of course daylight must be carefully ex- 
cluded. Papers thus iodidated do not lose their sensitiyeness for 
many days ii carefully kept from light. 

On examining the sheet, after the daguerreotype processes in 
the camera, and of mercurialization, have been completed, a very 
perfect picture is found upon it : but it is still capable of vast 
improvement, which is, by the following simple plan, accomplished 
in a way which is at once magical and beautii* td. 

Dip one of the daguerreotype pictures, formed on the sul- 
phuretted paper, into a solution of corrosive sublimate : the draw- 
ing instantly disappears, but, after a few minutes, it is seen un- 
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foldmg itself, and gradually becoming far more distinct than it 
was before ; delicate lines, before invisible, or barely seen, are now 
distinctly marked, and a rare and singular perfection of detail 
given to the drawing. It may appear, at iu^st sight, that the 
bichloride of mercury dissolves off the metal, and again deposits it 
in the fonn of chlonde (calomel). But this does not account for 
the fact, that if the paper has been prepared with the nitrate of 
8ilver, the mercury disappears, and the drawing vanishes, the 
deposit taking place only on those parts upon which light has 
acted but feebly; as, for instance, on the venations of leave8, 
leaving those portions of surface which were exp08ed to fiill 
luminous inAuence without a particle of quick8ilver. When the 
paper has been either a chloride or iodide, the effect is as above, and 
the thickness of the deposit is as the intensity of the light has 
been ; consequently, the semi-tints are beautifiilly pre8erved. K 
the drawing remains too long in the solution, the precipitate 
adheres to the dark parts and destroys the effect. The singularity 
of this operation will be more striking if the picture has been 
soaked some time in the solution of the hyposulphite of soda, and 
then dipped into the bichloride of mercury. As the drawing dis- 
appears, a series of circles, formed of a white powder, appear to 
arise from the paper, generaDy commendng at the centre, and 
slowly extending over the whole surface : the powder is afterwards 
deposited, and the sheet is buried in the precipitate ; but on 
taking the paper from the liquid, and passing a stream of water 
over it, the precipitate is entirely removed from all the parts 
except the lights of the picture. I have also found the invi8ible 
photographic image become evident, without the aid of mercurial 
vapour, by simply soaking for some time in a solution of corro8ive 
sublimate. 

When these papers are prepared with due care, they are ex- 
tremely sensiti^e, and if used for copying engravings during bright 
sunshine, the effect is instantaneous. The great difficulty is to 
present the paper to the sun, and withdraw it with sui&cient 
celerity. In the weak light of the camera a few minutes during 
sunshine is quite sufficient for the production of the best effect8. 
One great advantage of these pictures over those procured on the 
plated copper is, that the mercury does not lie loosely as on the 
tablets, but is firmly fixed, being absorbed by the paper ; therefore 
these pictures may be kept without injury in a portiolio. 

If, instead of immersing the paper in a vessel full of sulphuretted 
hydrogen gas, a stream of the gas is made to play upon it, it 
assumes a most richly iridescent surface ; the various colours are 
of different degrees of sensibihty, but for surface drawings they 
may be used ; and in copying of leave8 or Aowers, beautiful pic- 
tures, which appear to glow with the natural colours, are procured. 
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CHAPTEE XIV, 

OK tKE THEOBT Or THE DAGUBEaEOTTPE* 

Pew papers have been published which so completely iiivestigatd 
the phenomena of the daguerreotype, as that of Mr. Greorge Shaw, 
of Birmingham, who pursued his eiperiments in association with 
Dr. Percy. This paper, published in the Philosophical MagaziQe 
for December, 1844, we transfer, as giviQg a large amount of the 
most valuable in&rmation. 

" It is well known that the impression produced by light on a 
plate of silver rendered sensitive by M. Daguerre^s process, is 
wholly destroyed by a momentary esposure of the plate to the 
vapour of either iodine or bromine. Although this fact has long 
been known, the nature of the action by which so eitraordinaiy 
an effect is produced has not yet been satis^actorily explainea. 
In the hope of elucidating this subject, a series of experunents 
was instituted, the results of which are recorded iu the following 
remarks. 

" A silver plate prepared by exposure to iodine or its compounds 
with bromine, may be expo8ed to the vapour of mercury without 
being in any way affected by the exposure. If, however, the pre- 
pared plate be previously exposed to light, or made to receive the 
luminous image formed iu the camera obscura, the mercurial vapour 
attacks it ; forming, in the former case, a white film, and in the 
latter, a picture correspondiug to the lumiuous image which had 
been allowed to fall on it. 

" If aprepared plate, after receiving a vertical impression by light, 
be eiposed to the vapour of iodine or bromiae, it is found that the 
vapour of mercury no longer attacks it ; or, in other words, the 
impression produced by light is destroyed, 

" The first experiments made for the purpose of arriving at the 
cause of this phenomenon had reference to the relation between 
the time of the expo8ure to light and the time of exposure to the 
vapour of iodine or bromine necessary to destroy the effect pro- 
duced by light. Prepared plates were expo8ed in the camera 
obscura lor a length of time, which previous experiment had deter- 
mined to be 8ufficient for a full development of the picture ; some 
of those plates were exposed during two seconds to an atmosphere 
feebly charged with the vapour of bromine, while others were care* 
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fully preseryed from coiitact with the yapoiirs of iodine or bromine. 
The atmosphere of bromine employed was produced by adding 
thirty drops of a saturated solution of bromine in water to an 
ounce of water ; the solution was poured into a glass vessel, and 
the plate was exposed to the vapour in the vessel during the time 
8pecified. The plates were then introduced into the mercury box, 
and by volatilizing the metal, pictures were developed on aU those 
which had not been exposed to the vapour of bromine, while those 
which had been exposed to it exhibited no trace of a picture iinder 
the action of mercury. 

" The same experiments were repeated with iodine, with exactly 
similar results. 

" Prepared plates were eiposed to diffiised light in the shade, 
and others were exposed to the direct rays of the sun ; the object 
being in both cases the production of a more intense impression 
than that produced by the feeble Hght of the camera obscura. 
Some of these plates were exp08ed to the vapour of bromine, and 
others to the vapour of iodme, while others were carefully pre- 
served from the vapours of these substances. On subseauent 
expo8ure to the vapour of mercury, those plates which had not 
been exposed to iodine or bromine, exhibited, by the large quantity 
of mercury which condensed on them, the effects of exposure to 
intense Hght : while those which had been subjected to the action 
of either bromine or iodine were in no way affected by the vapour 
of mercury. Many repetitions of these experiments aemonstrated 
that the effect of exposure to the most intense Hght was completely 
destroyed by the shortest exposure to the vapour of bromine or 
iodine. 

" Experiments were now instituted for the purpose of ascertain- 
ing in what condition the prepared plate was left after having been 
first exposed to Hght and afterwards exposed to the vapour of 
bromine or iodiue. In these experiment8 a method of treatment 
somewhat different from and more convenient than that described, 
was resorted to, as in practising that method effect8 occasionaUy 

Sresented themsekes which interfered with the resnlts, and ren- 
ered it difficult to determine with certainty how far some of the 
appearances produced were due to the action of Hght. It is weU 
Imown, that a prepared plate has a maximum of sensiti^eness 
when the iodine and bromine are in a certain relation to each 
other ; if there be a deficiency of bromine, the maximum sensiti^e- 
ness is not obtained, and, if there be an excess, the plate is no 
longer 8ensitive to light; but when exposed to the vapour of 
mercury, withont hamng been exposed to light, becomes white all 
over, by the condensation of mercury thereon ; that is to say, it 
exhibits the appearance of a plate which had been properly pre- 
pared, and wmch had been eiposed to light. From this it will be 

o 
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eyident, tliat a plate properly prepared in the fir8t instance, and 
then exposed to light, may, by 8ubsequent expo8ure to the vapour 
of bromine, have the impression produced Dy light wkolly de- 
ĕtroyed; and yet, by the accumulation of bromine, may exhibit, on 
expo8iure to mercury, an appearance similar to that due to light. 
In other words, it is impossible (iu the case supposed) to distin- 
guish between an effect produced by light and an effect due to 
excess of bromine. By using iodine in the place of bromine, there 
is no risk of producing the appearance which accompanies excess 
of bromine; but, on the other hand, by augmenting the quantity 
of iodine, the sensiti^eness of the plate is diminished. These 
difficulties were overcome by using a solution containing both 
iodine and bromine, in such proportions that the evaporation of 
each should take place in the proportion in which they produce on 
silver the most sensitive sunace. The solution employed was 
made by adding alcoholic solution of iodine to a solution of chlorate 
of potash, until the latter would take up no more of the former, 
andto each ounce, by measure, of this solution, ten drops of a 
saturated solution of Dromide in water were added. The solution 
of chlorate of potash was made by diluting one part of a saturated 
solution of the salt with ten parts of water. The use of the 
chlorate is simply as a solvent of iodine. In the subsequent expe- 
riments, the plate was eiposed to the vapour of this mixture of 
iodine and bromine with precisely the same effect as when either 
was used separately,andwithouttae inconvenience, or uncertainty, 
which attended their use. 

" A nimiber of preliminary experiments, the detail of whicb 
would be uninteresting, appeared to indicate, that not only ia the 
effect of light on a daguerreotype plate destroy^ed by iodine or 
bromine, but that the plate is restored to its original condition; 
in other words, that its sensitiveness to Hght is restored. In 
order to determine this point, the following experimentB were 
made. 

" A prepared plate was exposed to Hght, and atterwards to the 
mixed vapour ;* mercurial vapour produced no effect upon it atter 
a long exposure ; the plate on removal from the mercury box was 
a second time exposed to light, and again introduced into mercu- 
rial vapour. The appearance of the plate was very Httle changed, 
and it was concluded that no effect, or, if any, very Httle, was pro- 
duced by the second exposure to Hght. This conclusion was, how- 
ever, erroneous, as the ibUowing experiments proved : — 

" A prepared plate was exposed to Hght, and afberwards to the 

* " I shaU hereaiter call the inixed yapoors of iodine and bromine produced 
in the way described in the last paragraph but one, mUeed tapour, in order to 
ayoid circumlocution. — 0-. S." 
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mixed vapour : mercurial yapour was foimd to have no effect upon 
it ; the plate was then partly covered with a metallic screen, fixed 
close to, but not in contact with it, and the whole was exposed to 
light. On placing the plate in the mercury boi, a broad white 
band, nearly corresponding to the edge of the defended part, made 
its appearance; the whole of the defended part (excepting the 
band in question) was imafiected, and the exposed part exhibited 
ver7 little change. B7 a careful examination of the plate after it 
was removed from the mercuiy box, the white band in the middle 
appeared to be produced by the feeble light which had passed 
under the edge of the metal plate which had screened the light 
from part of the prepared suiiace ; and the very dark, and appa- 
rently unaltered appearance of the exposed part, was occasioned 
by an excess of action, for mercmy was found to have condensed 
on that part in large ^uantities, and to have produced the dark 
lead colour which is commonly called 9olarization ; but which 
effect, in the case in question, was so excessive, that the colour of 
the part on which mercurjr had condensed differed but very 
alightly from that on which no light had £allen. It was now 
evident that the apparent absence of effect in the last experiment 
was in reaUty occasioned by an excess of action ; and by repeating 
that experiment, and makmg the time of the second exposure to 
light much shorter than before, the plate assumed, under the action 
01 mercury, an intense and beautiful whiteness. 

" Erom these experiments, then, it was perfectly clcar that the 
impression produced by the light on a daguerreotype plate is 
whoUy destroyed by the mixed vapour, and that ita seimtiveness to 
light is restored» 

" It now remained to discover to what extent the sensitiveness 
is restored by the treatment in question. It was not at first 
expected that the sensitiveness to Hght was as great after this 
treatment as after the original preparation of the plate; but 
experiment afberwards proved that the sur&ce lost none of its 
Bensitivenes8 by this treatment, nor even by numerous repetitions 
of it. A prepared plate was exposed to Hght ; the impression waa 
destroyed and sensiti^eness restored by the mixed vapour; the 
plate was a second time exposed to Hght and a second time to 
bromine, stiH its senaitiveness appeared unimpaired ; for a fourth 
or fifth exposure gave, on treatment with mercurial vapour, a vivid 
impression. In order to determine with the greatest aceuracy if 
the sensitivenes8 of the prepared surface was at all impaired by 
these repeated exposure8 to light, the camera ohseura was resorted 
to. A series of plates waa prepared with the utmost attention to 
iU]iiformity ; some of these were exposed in the camera ttbscura, 
and pictures obtained by the subsequent expo8ure to vapour of 
mercury: the time re^uisite for the proper development of the 
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picture was noted ; others were iirst exposed to the direct rays of 
the sun, and afterwards to the mixed vapour, and these were ex- 
posed in the camera obscura for the same length of time as those 
which had not been expo8ed to light. On treatment with mercu- 
rial yapour perfect pictures were produced, which could not be 
distinguished from those taken on plates prepared by the ordinary 
method, So completely does the mixed vapour restore the sensi- 
tiveness of prepared plates after exposure to light, that the most 
beautiful impressions were obtained in the camera obscura in two 
seconds on plates which had previously been four times exposed 
to tbe direct light of the sun, and after each such exposure treated 
with the mixed vapour. 

^* As the plates experimented on, to this stage of the inquiry, had 
been wholly exposed to the sun's light previous to exposure in the 
camera obscura, it was thought that possibly some slight effect waa 
produced, which, from being the same on all parts of the plates, 
escaped observation ; and in order to avoid the possibility of error 
from this cause, the impressions of light which it was intended to 
destroy by bromine were afberwards made in the camera obscura, 
Prepared plates were impressed wiiih virtual images of different 
kinas, the camera obacura being pointed lirst at a house, afterwards 
to a bust, next to a tree, and iinaUy to a Hvuig figure, the plates 
afber each impression, excepting the last, being momentarily ex- 
posed to the mixed vapour. In every instance the most perfect 
impressions of the objects to which the camera obscura was last 
directed were obtained, and no trace of the previous impressions 
was leffc. 

"Experimentswere next instituted for the purpose of ascertainine 
if the prepared surface, after the process of mercurialization, could 
be made to receive another impression by treatment with niixed 
vapour. Impressions were taken with the camera obscura, and 
after the full development of the picture by vapour of mercury, 
the plates were exposed to bromine and again placed in the camera 
obscura, the instrument being directed in different experiments to 
different objects : on exposiire to mercurial vapour other pictures 
made their appearance, and although conftised fr^m superposition 
on the first pictures, could be clearly traced, and were found per- 
fect in every part. This production of picture upon ^icture waa 
repeated, imtil by the confusion of the superposed ima^es the 
effects of further exposure could be no longer distinguished. 

" In all the experiments hitherto described the destruction of 
the impressions by bromine was effected in the dark, the apparatus 
being situated in a room into which only a very leeble daylight 
was admitted. It remained to be discovered if the mixed vapour 
had the power of destroying the effect of light while the plate was 
stall exnosed to light, or if the vapour had the power of tuspending 
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or preventinff the action of light on a dagueireotype plate* In 
order to detennine this point, the apparatus was placed near the 
window of a well-lighted room, and so arranged, that during the 
whole time of the preparation of the plate, by exposure first to 
iodine and afterwards to bromine, it was exposed to ftdl daylight, 
and by a mechanical arrangement, of too obyious a nature to render 
description neceasary, the plate was withdrawn from the bromine 
vessel into a dark box ; that is to say, it was withdrawn at the same 
moment from the inAuence of both light and bromine : on being 
placed in the camera obscura, plates so prepared received impres- 
sions which by mercurialization produced excellent pictures, and 
there was no trace of the action of any light save that of the 
camera obscura, It follows, then, that light is incapable of exerting 
any appreciable inAuence on daguerreotype plates during the time 
they are receiving their coatings of iodine and bromine. 

" Although these experiments afford no information on the sub- 
ject in reference to which they were originaUy undertaken, they 
are yet not without interest, both in their theoretical bearing and 
in tneir practical application. They demonstrate not only that the 
ehange (whatever it may be) effected by Hght on silver plates pre- 
pared by Daguerre's process is completely suspended in the pre- 
sence oi the vapour of either iodine or bromine, but that after that 
change has been produced the impression may be destroyed, and 
the plate restored to its original condition, by a momentary ex- 
posure to either of these vapours. In their practical application 
these experiments show, that all the care which has been taken to 
exclude light from daguerreotype plates during their preparation 
is unnecessary ; that so far from a dark room being essential to 
the operations of the daguerreotype artist, the Hght of day may be 
aUowed to fall on the plate during the whole time of its prepara^ 
tion ; and that it is only necessary to withdraw it at the same 
moment from the action of bromine and light by sliding it from 
the bromine vessel into the dark box in which it is carried to the 
camera obscura ; and where, from the situation or otherwise, there 
is a diSicult;^ in observiQg the colour of the plate during the pro- 
cess of iodizing, it may be removed from the iodine vessel, and its 
colour examined by the direct light of the sun, without risk or 
injury : for when returned to the iodine or bromine vessel for a 
moment the effect of light is wholly destroyed. 

" Perhaps the most valuable practical application of these fact» 
is in the use of the same plate for receiving several impressions. 
When, on taking the portrait or picture of any object hable to 
move, there is reason to suppose that the motion of the person or 
object has rendered the operation useless, it is not necessary to 
throw aside the plate on which the imperfect impression has been 
taken, and resort to the tedious process of cleanmg and preparing 
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another; it is only necessary to treat the plate in the manner 
already pointed out, and it is again equal m eyery respect to a 
newly prepared plate ; and this treatment may be repeated, until, 
by the slow accumulation of too thick a film oi iodide of silver, the 
plate no longer possesses the same degree of sensitiyenesa to 
Bght." 

Similar researches have been pursued by M. Claudet, fix)in 
whose Memoirs we extract the foUowing particulars : — 

The phenomena which have not yet been satisfactorily e^plained, 
and of which I shall have to treat in the present paper, are those 
referring to the following points : — 

1. "Y^at is the action of light on the sensitive coating ? 

2. How does the mercurial vapour produce the daguerreotype 
image? 

3. Which are the particular rays of light that impart to the 
chemical surface the affinity for mercuiy ? 

4. What is the cause of the di^Terence in achromatic lenses 
between the Tisiial and photogenic lenses? why do they con- 
stantly vary ? 

5. What are the means of measuring the photogenic rays, and 
of findiiig the true focus at which they produce the image ? 

At the last meeting of the British Association,which took plaoe 
at Swansea, I announced that the decomposition of the chemical 
8urface of the daguerreotype plate, by the action of certain rays 
of light, produced on that surrace a white precipitate, insoluble in 
the hyposulphite of soda, which, when exammed oy the microscope, 
had the appearance of crystals reAecting light, and which, when 
seen by the naked eye, were the cause of a positive daguerreotype 
image. 

Tliis fact had not been observed before. The opinion of 
Daguerre himselT, and other writers, was, that the action of Hght 
on the iodide of 8ilver had only the effect of darkening the surface, 
and consequently of producing a negative image. But it escaped 
them, that, under the darkened iodide of silver, another action 
could take place after a continued exposure to light, and that the 
hyposulphite of soda washing could disclose a positive image. I 
have proved this uneipected fact in obtaining, by the action of 
light only, and without mercury, images having the same appearance 
as those developed imder the action of mercurial vapour. Thia 
direct and immediate effect of light is certauily remarkable ; but 
the daguerreotype process is not founded on that principle, on 
account of the slowness of its action ; and it is fortunate that, long 
before light can produce the white precipitate I have aUuded to, it 
operates another effect, which is the wonderful property of attracting 
the vapour of mercury. This vapour is condensed in the form of 
a white powder, baving {ilso, when examined by the microscope, 

Digitized by VjOOQ lC 



ON THB THEOBY 07 THE DAGUEBBEOTYPB. 199 

the appearance of reAecting crystals. The daguerreotype image 
is due to this property, which is the most beautiful feature of 
Daguerre's discovery. 

It is probable that light eiercises a two-fold action on the iodide 
of silyer, whether it is combined or not with chlorine or bromine. 
By one, the iodide is decomposed, and the silver set free is pre- 
cipitated on the 8urface in the form of a white powder or small 
crystals ; by the other, which begins long before the former, the 
parts affected by light haye been endowed with an affinity for 
mercurial vapour. 

By means of my photographometer, to the principle of which I 
shall presently reier, I haye been able to ascertain that the pure 
light of the sun perform8 in about two or three seconds the de- 
composition of the bromo-iodide of silyer, which is manifested by 
the white precipitate ; whiLe the same intensity of Hght determines 
the affinity for mercurial yapour in the wonderfully short space of 
about TWffth part of a second. So that the affinity for mercury is 
imparted by an intensity of light 3000 times less than that 
which produces the decomposition manifested by the white pre- 
dpitate. 

For this reason it is difficult to suppose that the two actions 
are the same. We must admit that they are different. Long be- 
fore it can effect the decomposition of the surface, light imparts to 
the sensitiye coating the affinity for mercurial yapour ; and this 
appears to be the principle of the formation of the image in the 
daguerreotype process. 

In a paper I communicated to the Eoyal Society on the 17th 
of June, 1847 (see Transactions), and an abstract oi which I read 
before the Association at Oxford, I stated that the red, orange, and 
yeDow rays were destroying the action of white light, and that the 
surface was recoyering its lormer sensitiyeness or unaffected state 
after haying been submitted to the action of these rays. I in- 
ferred &om that curious fact that light could not have decomposed 
the surface ; for if it had, it would be difficult to understana how 
the red, orange, or yellow rays could combine again, one with 
another, elements so yolatile as bromine and iodine, after they had 
been once separated from the silyer. 

But I had not yet been able to ascertain that, when light has 
decomposed the Dromo-iodide of silyer, the red, orange, or yellow 
rays cannot restore the surface to its former state. The action of 
light, which can be destroyed by the red, orange, or yellow rays, 
does not determine the decomposition, which would reauire an 
intensity 3000 times greater ; it is the kind of action produced by 
an intensity 3000 times less, giying the affinity for mercury, which 
is completely destroyed by the red, orange, or yellow rays. It 
seems, thereiore, that I was right in saying that there waa no de* 
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composition of the compound during the short action which is 
sufficient to give the affinity for mercury, and in ascribing the 
formation of the image only to that affinity. White light, or the 
chemical rays which accompany it, communicate to the surface the 
affinity for mercury, and the red, orange, or yeDow rays withdraw 
it. I must notice here a singular anomaly ; viz. that when the 
sensitive surface is prepared only with iodine ^thout bromine, 
the red, orange, or yellow rays, instead of destroying the action of 
white light, continue the effect of decomposition as well as that of 
affinity for mercury. Still there is a double compound of iodine 
which is far more sensitive than the simple compound, and on 
which the red, orange, or veDow rays exercise their destructive 
action as in the case of the oromo-ioiude. 

The phenomenon of the continuing action of the red, orange, or 
yeDow rays, on the simple compound of iodide of sQver, was dis- 
covered by M. Ed. Becquerel ; and soon after M, Gtaudin faund, 
that not only those rays continue the action by which mercury is 
deposited, but that they develop without mercury an image having 
the same appearance as that produced by mercurial vapour. 

M. Gaudm, not having observed the fact of the white precipi- 
tate, which is the result of the decompositdon by the action of 
light, could not explain the cause of the image brought out under 
the inAuence of the yellow ray. 

I have observed that the iodide of 8Dver without bromine is 
about 100 times more sensitive than the bromo-iodide to the action 
of hght, which produces the decomposition of the compound form- 
ing the white precipitate of sDver, while it is 100 times less sensi- 
tive for the effect which give8 the affinity for mercury. This 
seems another reason for supposing that the two actions are diffe- 
rent. It may be that, in the case of the iodide of sDver alone, the 
decomposition beiog more rapid, and the affinity for mercury. 
slower than when bromine is added to the compound, the reo, 
orange, or yeDow rays having to act upon an incipient decomposi- 
tion, have the power, by their own photogenic iaAuence, of con- 
tinuing the decomposition when it has begun. This may explain 
the development of the image under red, orange, or yeDow glasses, 
according to M. Q-audin'8 discovery. But in the case of the 
bromo-iodide of sDver, the red, orange, or yeDow rays have to exert 
their action on the af&nity for mercury, begun a long time before 
the decomposition of the compound ; and they have the property 
of destroying that affinity. 

So that it would appear that all the rays of Hght have the pro- 
perty of decomposing the iodide of sDver in a longer or shorter 
time, as they have that of producing the affinity for mercury on 
the bromo-iodide of sDver : vdth the difference, that on the former 
compound the separate actions of the several rays continue each 
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otlier, and that on the second compound these separate actions 
destroy each other. We can understand that, in the first case, 
all the rays are capable of operating the same decomposition ; and 
that in the second, the afl5nity for mercmy when imparted by one 
ray is destroyed bv another. This would eiplain the various 

Shenomena of the K)rmation of the two diiTerent deposits I have 
escribed, and also eiplain the anomaly of the continuation of the 
action of light by the red, orange, or yellow rays, according to M. 
Ed. Becquerer8 discoveries on the iodide of silver ; and of the 
destruction of that action by the same rays, according to my own 
observations on the bromo-iodide of silver. 

The red, orange, and yellow rays, when acting on an unaffected 
siuface, are considerably less capable than the most refrangible 
rays of imparting the affinity for mercurial vapour on both the 
iodide and bromo-iodide of sil^er ; and they destroj that affinity 
when it has been produced on the bromo-iodide oi 8ilver by the 
photogenic rays. It follows from this fact, that when the red, 
orange, or yellow rays are more abundant in the light than the 
most refrangible rays, the photogenic effect is retarded in pro- 
portion to the excess of these antagonistic rays. This happens 
whenthere eiist in the atmosphere some vapour8 which absorb 
the most refrangible rays. In these circiunstances the Hght ap- 
pears rather yellow ; but it is very difficult to judge by the eye of 
the exact colour of the light, and of the proportion of photogenic 
rays existing in the atmosphere at any given moment. 

The vapours of the atmosphere which render the light yellow, 
act as any other medium intercepting the blue rays, and those 
which have the same degree of refrangibility. I prove, by a very 
simple experiment, the comparative photogenic action of rays 
which have passed through such media, and of those which have 
met with no similar obstacle ; also that media which intercept the 
photogenic rays can let pass freely the illuminating rays. 

If I cover an engravmg one-half with light yellow glass, and 
place it before my camera obscura, in order to represent the whole 
on a daguerreotype plate, I find that during the time which haa 
been necessary to obtain the image of the half not covered, not 
the slightest effect has been produced on the half covered with the 
yeUow glass. 

Now, if I cover one half with deep-blue glass, and the other 
with the same light vellow glass, the engraving will be seen very 
distinctly through the yellow glass, and not at all through the 
blue. m representing the whole, as before, on the daguerreotype 
plate, the half which was clearly seen by the eye has produced 
no effect : and in the other, which could not be seen, is as fully 
represented, and in nearly as short a time, as when no blue glass 
had been interposed. 
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ThuB we might construct a room lighted ovlj through an inclo- 
Bure of light yeDow glass, in which li^t would be very dazzling to 
the eye, and in this room no photographic operation could be per- 
formed; or a room inclosed by deep blue glass, which would 
appear yery dark, and in which the photo^phic operation would 
be nearly as rapid as it would be in open au*. 

Thus we may conceive certain states of the atmosphere under 
which there will be an abundance of illuminating rays, and very 
few photogenic rays; and some others, under which the reyerse 
will take place. 

Considering how difficult it is to judge by the eye alone of the 
photogenic state of light, we can understand why the photo- 
crapher is constantly deceived in the effect he tries to produce, 
naving no means to aecertain before hand, with any degree of cer- 
tainty, the intensity of light. Eor these reasons I tumed my 
attention to contri^e an apparatus by which I could test at the 
same time the sensitiveness of the daguerreotype plate and the 
intensity of light. 

I Bucceeded in constructing an instrument which I have called 
a photographometer, — ^the description of which is given in another 
page. 

By this instrument I have been able to discover at what degree 
of intensity of light the effect called solarization is produced : on 
well-prepared plates of bromo-iodide it does not begin under an 
intensitv 512 tunes greater than that which determines the Srst 
effect 01 mercury ; and also at what degree the decomposition pro- 
ducing the white precipitate without mercuiy maimests itself, 
both on iodide and on bromo-iodide of silver. On the first, it is 
100 times quicker than on the bromo-iodide ; and on the last, it ia 
produced by an intensity 3000 times greater than that which 
aevelops the first afl5nity for mercury. 

In the course of my experiments I noticed a curious fact, which 
proved very puzzluig to me, untiL I succeeded in assigniag a cause 
to it. I shaU mention it here, because it may lead to some further 
di8coveries. I observed that sometimes the spac^es under the 
round holes, which had not been affected by Hght during the opo- 
ration of the photographometer ia a sufficient degree to determine 
the deposit of mercury, were, as was to be expected, quite black ; 
while the spaces surrounding them were in an unaccountable man- 
ner slightly affected by mercury. At first I could not eiplain the 
phenomenon, except by supposing that the whole plate had been 
previously by accident slightly aSected by light, and that the ex- 
posure through the holes to another sort of light had destroyed 
the former effect. I was naturally led to that explanation, having 
before observed that one kind of light destroys the effect of 
another; afi, for example, that the effect of the light from the 
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north is destroyed by the light froin the south, when certain 
yapours existing in the latter portion of the atmosphere impart a 
yellow tint to the light of the sun. But after repeated experi- 
ments, taking great care to protect the plate from the least expo- 
sure to light, and recollecting some eiperiments of M. Moser, I 
found that the affinity for mercury had been imparted to the sur- 
face of the daguerreotype plate by the contact of the metallic 
plate having the round holes, while the space under the hole had 
receiyed no similar action. But it must be obseryed that this 
phenomenon does not take place every time ; some days it is fre- 
quent, and in some others it does not manifest itself at all. Con- 
sidering that the plate fiimished with round holes is of copper, 
and that the daguerreotype plate is of silver plated on copper, it 
is probable that the deposit of mercury is due to an electric or 
galvanic action determined by the contact of the two metals ; and 
perhaps the circumstance that the action does not take place every 
time, will lead to the supposition that it is developed by some 
peculiar electric state of the ambient atmosphere ; and by a degree 
of dampness in the air which would increase the electric current. 
May we not hope that the conditions being known in which the 
action is produced, and by ayaOing ourselves of that property, it 
will be possible to increase on the daguerreotype plate the action 
of light ? for it is not improbable that the affinity for mercury im- 
parted to the plate is also due to some electrical inAuence of Hght. 
How could we otherwise explain that affini1y for mercury given 
by some rays and withdrawn by same others, long before light has 
acted as a chemical agent ? 

The question of the photogenic focus is involved in another 
kind of mystery, which reouires some attention. I have found 
that with the same lenses there exists a constant variation in the 
distance between the two foci. They are never in the same rela- 
tion to each other : they are sometimes more or less separate ; in 
some lights they are very distant, and in some others they are 
verjr near, and even coincide. Por this reason I constantly try 
theu* position before I operate. I have not been able to discover 
the cause of that singular phenomenon, but I can state positively 
that it exists. At first, I thought that some variation8 in the 
densit^ or dispersive power of the atmosphere might produce the 
alteration in the distance between the two foci ; or that when the 
yellow rays were more or less abundant, the visual rays were 
refracted on different points on the axis of the foci, according to 
the mean refrangibility of the rays composing white light at the 
moment. But a new experiment has proved to me that these 
could not be the real causes of the variation. I generally employ 
two object-glasses ; one of shorter focu8 for small pictures, and 
the other of longer focu8 for larger images. lu botn, the photo- 
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genic focus is longer than the visual focus ; but when they are 
much separated in one they are less so in the other : sometimes, 
when they coincide in one, they are very far apart in the other, 
and sometimes they both coincide. This I have tried every day 
during the last twerve months, and I have always found the same 
yariations. The density of the atmosphere, or the colour of light, 
seems to have nothing to do with the phenomenon, otherwise the 
same cause would produce the same effect in both lenses. I must 
observe, that my daily experiments on my two object-glasses are 
made at the same moment and at the same distance for each, 
otherwise any alteration in the focal distance would disperse, more 
or less, the photogenic rays, which is the case, as it is easy to 

Srove. The lengthening or shortening the focus, according to the 
istance of the object to be represented, has for effect to modify 
the achromatism of the lenses. An optician, according to 
M. Lerebours' calculation, can at will, in the combination of 
the two glasses composing an achromatic lens, adapt such 
curvatures or angles in both that the visual focus shall coincide 
with the photogenic focu8 ; but he can obtain this result only for 
one length of focus. The moment the distance is altered, the two 
foci separate, because the visual and photogenic rays must be 
refracted at different angles in coming out of the lens, in order to 
meet at the focus given for one distance of the object. If the 
distance is altered, the focus becomes longer or shorter ; and as 
the angle at which different rays are refracted remains nearly the 
same, they cannot meet at the new focu8, and they form two 
images. lf the visual and photogenic rays were refracted parallel 
to each other, in coming out of the lens they would always coincide 
for every focus ; but this is not the case. It seems, therefore, 
impossible that lenses can be constructed in which the two foci 
will agree for all the various distances, until we have discovered 
two kinds of glasses in which the densities or the refractive power 
will be in the same ratio as their dispersi^e power. 

There is no question so important in photography as that which 
refers to Anding the true photogenic focus of every lens for various 
distances. I have descriDed the plan I have adopted for that 
purpose. By means of that very simple iustrument, every photo- 
grapher can always obtain well-defined pictures with any object- 
glasses. But there is another method of ascertaining the difference 
between the two foci, which has been lately contrived by Mr. G. 
Knight, of Poster Lane, London. That gentleman has been kind 
enough to communicate to me the very ingenious and simple 
apparatus by which he can at once find the exact difference exist- 
ing between the visual and photogenic focus, and place the daguer- 
reotype plate at the poiut where the photogenic focus exists. I 
am very glad he has entrusted me with the charge of bringing his 
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inventioii before the British Association. Por the scientific in- 
Yestigation of the question, Mr. Knight's apparatus wilL be most 
valuable to the optician, as it will afford him the means of studying 
the phenomenon with mathematical accuracy. 

Mr. Knight'8 apparatus consists in a frame having two grooves ; 




one vertical, in which he places the ground-glass, and the other 
forming an angle with the iirst destined to receive the plate ; the 
planes of the groove8 intersect each other in the middle. After 
having set the k)CU8 upon the ground glass, this last is removed, 
and the plate is placed in the inclined groove. Now, if a news- 
paper, or any large printed sheet, is put before the camera, the 
image will be represented on the inclined plate ; and it is obvious 
in its inclination the various points of the plate will meet a different 
focus. The centre of the plate will coincide with the visual focus ; 
byits inclination itwill in one direction meet the photogenic focus 
at a point more or less distant from the centre, if the photogenic 
focus is shorter than the visual focu8, and in the other direction if 
it is longer. The frame is fumished with a scale of division, 
having the zero in the centre. When the image is represented on 
the daguerreotj^pe, by applying against it another moveable scale 
of division similar to the other, the operator can find what is the 
di^ision above or under zero, at whicn the image seems best de- 
fined ; and after having removed from the camera the experiment 
frame, and set the focus as usual on the ground glass, he nas only 
to move the tube of the object-glass by means of the rack and 
pinion, and to push it in or out ; a space corresponding with the 
division of the scale indicating the deviation of the true photogenic 
focus : the tube of the object-glass is for that purpose marked with 
the same scale of di^ision. 

In addition to these valuable communications, I would give my 
own remarks as they were formerly published, which, as it appearu 
to me, still satis£»ctorily expres8 the phenomena. 
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Numerous Bpeculations haying been yentured as to the 
chemieal changes which light produces on the iodidatecL silyer 
tablets, I shaU make no apology for introducing a few remarks 
on this yery interesting subject. 

Numerous experiments on plated copper, pure sUyer plates, and 
on silyered glass and paper, haye conyinced me that the first opera- 
tions of pohshing with nitric acid, &c., are essential to the pro- 
duction of the mast sensitire sur&ce. All who will take the trouble 
to examine the subject will soon be conyinced that the acid softens 
the silyer, bringing it to a state in which it is extremelj susceptible 
of being either oxidized or iodized, according as the circumstance 
may occur of its expo8ure to the atmosphere or to iodine. 

I haye discoyered that all the rays of the prismatic spectnim act 
on the daeuerreotype plate, except the yellow, and a circle of light 
of a pecuhar and mysterious character, which ĕurrounds the yisible 
spectrum. The lignt acting on a prepared tablet, decomposes the 
nlm of ioduret o/siher to ai^Terent depths, according to the order 
of reirangibility of the rays : the yiolet ray effecting perfect decom- 
position, whilst the red acts to a depth inappreciably slight. Thus 
it is, that the spectnim impressed on a daguerreotype plate reAects 
the natural colours, in the same manner as Sir Isaac Newton has 
shown thin fihns act under other circumstances ; the thickness of 
each filTn of reduced sUyer on the plate being in exact proportion 
to the chemical agencj of the coloured raj by which it was decom- 
posed. 

On photographic papers, the decomposed argentine salt eiists 
in a state oi oxide, miied, in all probability, with some reyiyed 
metal ; but on the silyer tablet the iodine is liberated from all the 
parts on which the light acts, and pure silyer in a state of extreme 
diyision results. The depth to which the decomposition has been 
effected being in exact relation to the intensity and colour of the 
light radiated from the object which we desire to copy, the mer- 
curial yapour imites with different proportions of silyer, and thus 
are formed the lights and middle tmts of the picture. The 
shadows are produced bj the unchanged silyer fi*om which the 
ioduret is remoyed by the hyposulphite of soda. 

Daguerre himself laid much stress upon the necessity of ex- 
posing the plate to the mercuiy at an angle of about 45^ This, 
perhaps, is the most conyenient position, as it enables the operator 
to yiew the plate distinctly, and watch the deyelopment of the 
design ; but oeyond this, I am satisiied there exists no real neces- 
sity for the angular position. Both horiaontally and yertically, I 
haye offcen produced equally effectiye dajguerreotypes. Looking at 
a daguerreotype picture in such a position that tne light is inci<&nt 
and reAected at a large angle, the drawing appears of the negatine 
character — ^the silyer in such a position appearing white, and tbe 
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amalgam of mercnry and silyer a pale grev. View the plate in any 
position whicli admits of but a small angle of reAection, and we 
then see the design in all its exqni8ite beauty, correct in the 
arrangement of its lights and shades, — ^the silyer appearing black, 
while the amalgam, by contrast in part, and partly in reality, 
appears nearly white. A very ingenious idea has been promul- 
gated, that the light crystallize8 the ioduret of 8ilver, and that the 
mercury adheres to one of the facets of each minute crystal. K 
this was the case, the picture could be seen distinctly in one 
position only, whereas in many different positions it is equally 
clear. There does not appear to be any more difficulty in explain- 
ing why the mercurial amalgam should vary in its tint with change 
of position, than in eiplaining why a common mirror, or a polished 
metal plate, should appear wmte when viewed at one angle, and 
black in another. 
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CHAPTEE XYI. 

ON INSTEITMENTS FOK DETEEMINING THE YABIA-TIONS 0F ACTIKIC 
POWEB, AND rOB EXPEBIMENTS ON THE CHEMICAL EOCUS, A.1ST) 
THE KEGHSTBATION OE PHILOBOPHICAL INSTKUMENTS. 

Thebe are so maiiy adyantages attendant on 8elf-registration, as 
to make the perfection of it a matter of mucli interest to every 
scientific enqiiirer. The first who suggested the use of pho- 
tographic paper for this purpose was Mr. T. B. Jordan, who 
brought the subject before a committee of the Eoyal Comwall 
Polytechnic Society, on the 18th of Pebruary, 1839, and exhibited 
some photographic registers on the 21st oi March of the same 
year. The plan this gentleman adopted was to ^iimish each in- 
strument with one or two cylinders containing scroUs of pho- 
tographic paper. These cylinders are made to revolve slowljr by 
a very simple connection with a clock, so as to give the paper a 
progressive movement behind the index of the instrument, the 
place of which is registered by the representation of its own image. 

The application of this principle to the barometer or thermo- 
meter is most simple ; the scale of either of these iustruments 
beiag perforated, the paper is made to revolve as close as possible 
to the glass, in order to obtain a well defined image. The cylinder 
beiDg made to revolve on its axis once in forty-eight hours, the 
paper is divided into forty-eight parts by vertical Imes, which are 
figured in correspondence with the hour at which they respectively 
arrive at the tubes of the instruments. The graduations on the 
paper correspond to those on the dial of the barometer or scale of 
the thermometer, and may be printed on the paper from a copper- 
plate, or, what is much better, maj be printed by the light at the 
same time from opaque lines on tne tube, which would of course 
leave a light impression on the paper : by this means we should 
have all that part of the paper above the mercury darkened, which 
would at the same time be graduated with white lines, distinctly 
markiag the Auctuations in its height for every minute duriiig 
daylight, and noting the time of every passing cloud. 

Mr. Jordan has also pubUshed an accoimt of his very iageniouB 
plan of applying the same kind of paper to the magnetometer or 
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diumal yariatioii needle,^ and seyeral other philosophical instru- 
ments ; but as these applications were not at the time entirely 
successiul, owing principally to the difficulty of finding a suitable 
situation for so delicate an instrument, it is thought unnecessary 
to occupy these pages with any particular description of the ar- 
rangements adopted, which, however, were in all essential points 
similar to those employed by Mr. Brooks, and adopted in some of 
our magnetic and meteorological obseryatories. 

Mr. Brooks attaches a reAector to the end of a delicately sus- 
pended magnet ; this reAects a pencil of strong artificial light upon 
photographic paper placed between two cylinders of glass, which 
are kept in motion by a small clock arrangement. As the paper 
moves in a vertical direction whilst the magnet oscillates in a 
horizontal one, a zigzag line is marked on the paper ; the extent of 
movement on either side of a fixed line showing the deviation of 
the magnet for every hour of the day. 

One subject, however, which, at the same time that it is highly 
philosophical, is of a more popular character, must not pass unno- 
ticed. The registration of the ever-varying intensity of the light 
is so important a subject, that it has occupied the attention of 
Beveral eminent scientiSc obser^ers. Sir John Herschel and Dr. 
Daubeny have applied their well-known talents to the inquiry, and 
have, both of them, devised instruments of great ingenuity for the 
purpose. The instrument constructed bv Sir John Herschel, 
which he has named an actinography not only registers the direct 
effect of solar radiation, but also the amount of general illumina- 
tion in the visible hemisphere, which constitutes daylight; one 
portion of the apparatus being so arranged that a sheet of sensitive 
paper is slowly moved in such a direction, that the direct rays of 
the sun, when unobscured, may fall upon it through a smaU slit 
made in an outer cylinder or case, while the other is screened 
from the incident beam. The paper being fixed on a disc of brass, 
made to revolve by watch-work, is affected only by the light which 
" emanates from that definite circiunpolar region of the sky to 
which it may be considered desirable to limit the observation," 
and which is admitted, as in the other case, through a fine sUt in 
the cover of the instrument. 

Mr. Jordan has devised an instrument for niunerically register- 
ingthe intensity of the incident beam, which appears to have some 
peculiar advantages, a description of which I shaU take the liberty 
of transcribiag. !Figure 44 is an elevation of the instrument ; it 
consists of two copper cylinders supported on a metal Irame, the 
interior one is fixed to the axis and does not revolve, being merely 
the support of the prepared paper ; the exterior cylinder is made 

1 See the Skth Annual Beport of the Eoyal Comwall Poljrtechnio Society. 

P 
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to revolve about tbis once in twenty-four hours by a clock mare- 
ment. It has a triangular aperture cut down its whole length, as 




shown in the figure, and it carriea the scale of the instrument, 
which is made to spring closely against the prepared paper. This 
scale or screen is composed of a sheet of metal foil between two 
sheets of varnished paper, and is divided into one hundred parts 
longitudinaUy, every other part being cut out, so as to admit the 
light to the prepared paper without any transparent medium in- 
tervening. The lengths of the extreme divisions, measuring round 
the cylinder, are proportioned to each other as one to one bun- 
dred ; consequently the lower division will be one hundred times 
longer passing over its own length than the upper one over its 
o^-n length, and the liaes of prepared paper upon these division8 
Tv-ill, of course, be expoaed to the light for times bearing the same 
proportion to each other. 

Now, as the sensiti^enesa of the paper can readily be adjusted, 
so that the most intense light will only just tint it through the 
upper division during its passage under the opening, and the most 
feeble light will produce a similar tint through the lower division 
during its passage, the number of lines marked on the papcr at 
any given time, will fumish a comparative measure of the intensity 
of solar light at that time, and may be registered as so many 
degrees of the Heliopraph, the name Mr. Jordan has given his 
instrument, just as we now register the degrees of the thermo- 
meter. 

An iustrument of this kind was made by me for the British 
Association, and experiments carried on with it, at interval8, for 
some years. Many of the results were very curioua, but the 
instrument being placed at the Obsen^atory at Kew, the observa- 
tions were imfortunately discontinued. It is believed that, with an 
instrument properly constructed — the details of the one employed 
were capable of much improvement — many very remarkable alte- 
rations in the relative chemical power of the solar radiations would 
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be detected, !From the indications I have obtained, I believe there 
eiists a constant law of cbange, and that the correct eipression of 
the phenomena are expressed in the following passages — the con- 
cluding summary of my Eeport on this subject to the British 
Association at Edinburgh. 

It will be evident that the question which assumes the most 
prominence in our consideration of these remarkable phenomena 
is that of the identity or otherwise of light and actinism. 

Presnel has stated that the chemical eATects produced by the 
inAuence of light are owing to a mechanical action exerted by the 
molecules of sether on the atoms of bodies, so as to cause them to 
assume new states of equilibrium dependent on the nature and on 
the Tclocity of the vibrations to whicn they are subjected. 

Arago says, it is by no means proved that the photogenic modi- 
Scations of sensitive suriaces result from the action of solar light 
itself. These modifications are perhaps engendered by invisible 
radiations mixed with light properly so called, proceeding with it, 
and being similarly refracted. 

These views fairlj represent the condition in which the argu- 
ment stands, and a yet more extensive set of experiments seems 
to be necessary before we can decide the ^uestion. It appears, 
however, important that we should dismiss, as completiBly as 
possible, from our minds, all preconceived hypotheses. The phe- 
nomena were all imknown when the theories of emission ana of 
undulation were framed and accepted in e^plauation of luminous 
effects ; and it will only retard the discovery of the truth, if we 
prosecute our researches over this new ground, with a determina- 
tion to bend all our new facts to a theory which was framed to 
explain totally dissimilar phenomena. 

We may sum up the amount of our knowledge of the chemical 
inAuences of the solar radiations as foUows : — 

1. The rays, having different illuminating or coloriSp powers, 
exhibit different degrees and kinds of chemical action. 

2. The most luminous rays exhibit the least chemical action 
upon all inorganic matter. The least luminous and the non- 
luminous mamfest very powerful chemical action on the same 
substances. 

3. The most luminous rays inAuence all substances having an 
organic origin, particularly exciting vital power. 

4. Thus, under modifications, chemical power is traced to every 
part of the prismatic spectrum ; but in some cases this action is 
positive, €xciting / in others negative, depresdng, 

5. The most luminous rays are proved to prevent all chemical 
change upon inorganic bodies exposed, at the same time, to the 
inAuence of the chemical rays. 
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6. Hence actinism, regarded at present merely as a phenomenon 
different from light, stands in direct antagonism to lignt. 

7. Heat radiations produce chemical change in yirtae of some 
combined action not yet nnderstood. 

8. Actinism is necessary for the healthful germination of seed; 
light is required to excite the plant to decompose carbonic acid; 
caloric is reouired in developing and carrying out the reproductive 
fcinctions of the plant. 

9. Phosphorescence is due to actinism, and not to light. 

10. Electrical phenomena are quickened by actinian, and re- 
tarded by light. 

Numerous other points of minor importance will present them- 
selves on studying the fact8 described. Without venturing to 
obtrude my own views, I now leave the subject for that full nives- 
tigation which it will, I trust, receive, as promising beyond all 
others toenlighten us on those curious phenomena which appearto 
link together the organic and the inorganic worlds. 



THB PH0T0GBAPH0M£TEB. 

Mr. Claudet has devised the photographometer and the dynacti- 
nometer for measuring the intensity of the actinic radiations. 
These are both most ingenious instruments, the operations of whicli 
wiU be rendered intelligible by the following description : — 

The accompanying figure (45) shews the photographometer 
oomplete. The sensitive plate or paper is placed in a dark boi, 




which is fixed in an independent &ame, as shewn, Eigs. 46 and 47, 
and as placed in its position at r in the adjoining cut. A black 
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silk webbing being fixed to the moyeable plate seen at the head of 
the instrument, and strained over two roUers, b, b, it will be evi- 
dent that the sensitiye plate is screened from light until the moye- 
able slide fa11ing down the inclined plane passes oyer it. The 
openings in this moyeable plate are parallel to each other. 
Thej are seven in nimiber, each opening being one-half of the 
following one, and double that of the preceding one. Thus, after 
the operation of the light, we haye seyen separate images, the 




46. 



different intensities of which represent the action of light during 
the interyals of time in the geometric progression of — ^l : 2 : 4 : 
8: 16: 32: 64. 
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The boi in which the plate or paper is placed for eiperiment, 
is pierced with holes, and these correspond with the slits in a b« 
(fig. 47.) By inclining the instniment, which can be veiy readily 

done to any degree, by 

means of the curved arms 

c D E, any yelocity can 

be given to the laUing 

screen, and thns the plate 

be expo8ed to the action 

of the chemical rays fop 

any period of time we 

please. Eig. 48 shows 

the result obtained on a 

^ plate by this instniment ; 

the letters correspond- 

ing with the holes in the other wood-cuts. In Pig. 47 the screen 

with the yertical slits is shewn at the moment it is supposed to be 

passing over the holes a b c n. In this example the plate had 

been exposed to the vapour of iodine, in such a manner that one 

zone had attained the first coating of yellow colour ; a second zone 

had reached the red — a third the blue and green — ^and a foiirth 

having passed through all these tints, had obtained the second yeUow 

coating. The number of white circular spots on each vertical zone 

iudicates the degree of sensitiveness of the various coatings ; the 

less sensitive being the first coating of yellow, n, and the most sen- 

sitive the second yellow coating, a. This is shewn by the deposit 

of mercury on the plate represented by the increased whiteness of 

the spots corresponding with the holes, each four vertical spots 

having been exposed for the same time to solar inAuence. 



49. 50. 
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THE rOCIMETEE. 

Mr. Claudet has also devised a veiy ingenious instrument for 
foeusing, which he calls his rocimeter. (Fig. 49.) This it will be 
seen fromthe accompanying woodcut, consists merely of segments 
of a circle, numbered and placed at fixed distances apart, upon a 
moveable axis. This is copied by the camera on a plate or paper, 
and the result is shewn in the annexed figure (50), in which it will be 
seen different degrees of effect are supposed to have been produced. 
These determine the best focal point for any lens very readily, 
and it is really a most useful piece of apparatus in the hands of 
the photographer. 

THE DYNACTINOMETEE. 

The dynactinometer is thus described by the iQventor : — It con- 
sists of a thin metallic disc, perfectly black, haviQg a slit extend- 
ing from its centre to the circumference, fixed on an axis revolving 
through a permanent metallic disc, perfectly white. The white disc 
has also a slit from its centre of the exact length of the radius of the 
black disc ; and by means of these two slits, which are so adjusted 
that the black disc can intersect the white disc, and by revolving, 
OTadually cover the whole white area, the space of the white sur- 
mce on which the black disc can be superposed forms itself a sort 
of dial, which is divided into any number of equal segments, all 
numbered. The inventor haa adopted the number of twenty seg-" 
ments for a large circle inscribed on the dial, and of eight segments 
for a smaller circle, after the manner of the divisions of the Eoci- 
meter, but on the same plane. These eight segments are numbered 
in geometrical progression, 1, 2, 4, 8, 16, 32, 64. 

The black disc may be made to revolve in such a manner that 
it shall cover a new segment of the large circle during each second, or 
any other equal fraction of time. By that means the last segment 
will have received eight times more jight than the first, the black 
disc having moved over the whole in eight seconds. 

The differences of photogenic intensities are hardly observable 
when they foUow the arithmetical progression : the instrument is 
80 constructed that it may indicate the intensities in the geome- 
trical progression. The ^•st segment remains always covered^ 
in order to be represented black on the daguerreotype plate and 
mark the zero of intensity : the second is exposed to light during 
1', the third during 2", the fourth during 4", the fifth during 8 , 
the sixth during 16", the seventh during 32", and the eighth 
during 64". This series, which could be extended by dividing the 
circle iato a greater niunber of segments, is quite sufficient for 
all observations intended for practieally measuring the intensity 
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of tlie photogenic light, and for compariiig the power of object- 
glasses. 

The instrument is made to move hj applying the hand on a 
handle fixed on the back at the extremity of the axis on which the 
disc revolves. An operator accustomed to connt seconds by 
memory, or by following a seconds' beater, can perform the expe- 
riment with sufficient regularity ; but in order to render the in- 
strument more exact and more complete, it can be made to fevolve 
by clock-work, which gives it at will either the arithmetical or the 
geometrical progression. This last movement presented some 
difficulty ; but the inventor has been able to obtain it without 
much complication in the machinery, and the apparatus is within 
the reach of the greater number of operators having estabHshments 
on a complete footing. 

Eor the instrument moving by hand, it is necessary that a 
second person should open and shut the object-glass at a giveii 
signal. But in adapting before the object-glass a flap connected 
with a cord and pulley, the operator, holding the cord in the left 
hand, can open the flap at the moment that with the right hand 
he makes the disc revolve, and shut the apparatus when the revo- 
lution is complete. 

When the instrument acts by clock-work, the object-glass may 
be opened and shut by the same means, at the signal giveii by a 
bell which strikes at the commencement and at the end of the 
revolution. 

If a daguerreotype plate receive the image of the dynactino- 
meter during its revolution, it is obvious that each segment indi- 
cates an effect in proportion to the intensity of light and to the 
time that it has remained uncovered ; also that the number of 
seconds marked on the first segment visible is the measure of the 
intensity of light at the moment of the experiment ; the eflfect of 
each segment being in reality the degree of intensity which can be 
obtained during the corresponding time. 

When we want to compare two object-glasses, they are adapted 
to two cameraB obscuraB placed before the dynactinometer. Afber 
having set the focus of the two apparatus, they are charged each 
with a daguerreotype plate or a photogenic paper. When all is 
ready, the flaps are opened at the moment that the dynactino- 
meter commences its revolution, and they are shut when it is 
completed. The plates are removed and the images brought out. 
In comparing the result produced on each, it is easy to see which 
object-glass is the most rapid, and in what proportion. For 
instance, if the arithmetical progression has been followed, and on 
one of the plates or papers the number 4 of the great circle is the 
first visible, the conclusion is that it has been necessary for the 
intensity of the light at that moment to operate during four 
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Beconds in order to produce an effect in the camera obscura ; and 
if, on the other plate or paper, the first seyen segments have re- 
mained black, and the eighth segment is the first upon which the 
light has operated, the conclusion will be that the object-glass 
which has produced the effect on the first plate or paper has double 
the photogenic power of the other. 

But if the geometrical progression has been followed, the same 
experiment w3l show the image of the segment No. 3 represented 
on one plate, and that of the segment No. 4 on the other, as 
haying each the first degree of intensity : and we have to draw the 
same conclusion as regards the power of each object-glass. 

IIowever, this conclusion would be ex£ict only on the supposi- 
tion that the two plates were endowed with the same degree of 
sensiti^eness : for if they had not been prepared identicallj in the 
same manner, we could not have the exact measure of the com- 
parative power of the two object-glasses. The difference might be 
due, not to any difference in the power of the object-glasses, but to 
the iue^uality in the sensiti^eness of the two plates ; although, in 
repeating the experiment several times, the mean result might be 
Bumciently conclusive. But this difficulty has not escaped the ia- 
ventor, and he has tried to avoid it. Being able, by means of the 
photographometer, to compare the sensitiveness of two plates under 
the action of the same intensity of light, and during the same spaceof 
time, he a^ailed himseK of this instrument to determine beforehand 
the comparative sensitiveness of the plates which are to be used ia 
the experiment with the dynactinometer. By this means we can 
try beiorehand several couples of plates, and keep them as it were 
stamped with their degree of sensitiveness until we want to apply 
them to test the power of two lenses. The impression is made on 
one-half of the pLate, leaving the other half for the image of the 
dynactinometer. 



51. 



52. 
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AiterhsTing operated in the two cameraB obscursd, eaoli sup* 
plied with the lenses the power of which we wish to compare, we 
Bubmit the two plates, eaoh impressed with botb the photogra- 
phometer and dynactinometer, to the vapour of mercmy, wMch 
deyelopes the two images ou each plate. 

The number of spots given by the photographometer Fig. 47, 
will indicate the sensitiTeness of the plate; and in comparing 
the two images given by the djmactinometer, Yig. 51, 62, aoeount- 
ing for the £fference of sensitiyeness of each plate, if there is any, 
we are able at onoe to determine the comparative power of the two 
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CHAPTEE XVI. 

ON THE POSSIBILITT OP PEODITCIITG PHOTOGEAPHS TS THEIB 
IJATiritAL COLOITES* 

Pew speculations are more replete with interest tban that of the 
probability of our succeeding in the production of photographic 
unages in their local colours. M. Biot, a great authority, says, — 
" substances of the same tint may present, in the guantity, or the 
nature of the radiations which they reAect, as manj diversities, or 
diyersities of the same order, as substances of a different tint ; 
inyersely, they may be similar in their property of reAecting 
chemicai radiations when they are dissimilar to the eye ; so that 
the difference of tint which they present to the eye may entirely 
disappear in the chemical picture. These are the diflS.culties in- 
herent in the formation of photographic pictures, and they show, I 
think, eyidently, the illusion of the experimenters who hope to 
reconcile, not only the intensity, but the tints of the chemical 
impressions produced by radiation, with the colours of the objects 
from which these rays emanate." It may be remembered that two 
years since, Sir John Herschel succeeded in procuring upon photo- 
graphic paper a colaured image of the solar spectrum ; and that 
eminent inquirer has commimicated to me a recent discovery of 
great interest, which I have his permission to publish. " I hav0 
got specimens of paper," says Sir John Herschel, " long kept^ 
which give a consid!erably better representation of the spectrum in 
its natural colours than I had obtained at the date or my paper 
(Pebruary 1840), and that light on a dark ground ; but at present 
I am not prepared to say that this will prove an available process 
for coloured photographs, though it brings the hope nearer.^^ Here 
we have the specuJations of one philosopher representing the pro- 
duction of such pictures as hopeless, while the experiment8 of 
another prove these to be within the range of probabilities. 

My own experiments have, in many instances, given me coloured 
pictures of the prismatic spectrum, dark upon a light ground, but 
the most beautiiul I have yet obtained has been upon the daguer- 
reotype iodidated tablets, on which the colours have, at the same 
time, nad a peculiar softness and brilliancy. Daguerre himself has 
remarked, that when he has been copying any red brick or painted 
building, the photograph has assumed a tint of that character. I 
have ofken observed the same thing in each variety of photographic 
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material, t. e,, where a salt of silver has been used. In the PhUo- 
sophical Mctgazine for April 1840, will be foimd a paper, — " Ex- 
periments and Observations on Ligbt whieh has permeated 
Coloured Media," — in which I describe some curious results on 
8ome of those photographs which are prepared with the hydriodic 
salts exposed to luminous inAuence with coloured Auids super- 
imposed ; permitting, as distinctly isolated as possible, the per^ 
meation of the violet and blue, the green, the yellow, and the red 
rays, under each of which a complementary colour was induced. 
During January of the present year, I prepared some papers with 
the bichromate of potash and a very weak solution oi nitrate of 
Bilver : a piece of this paper was exposed behind four coloured 
glasses, which admitted the passage respectively of, Ist, the violet, 
indigo, and blue ravs ; 2d, the blue, the green, and a portion of 
the yellow rays ; 3d, the green, yellow, and orange rays ; and, 4th, 
the orange and red rays. The weather being ertremely foggy, the 
arrangement was unattended for two days, being allowed to lie 
upon a table opposite a window having a southem aspect. On 
eiamining it, it had, under the respective colours, become tinted 
of a blue, a green, and a red : beneath the yellow glass the change 
was uncertaLn, from the peculiar colour of the paper, and this with- 
out a siagle gleam of sunshine. My numerous engagements have 
prevented my repeating the observations I desire on this salt, 
which has hitherto been considered absolutely insensible to light. 

The barytic salts have nearly all of them a peculiar colorifie 
effect ; the muriate, in particular, gives rise to some most rich and 
beauti^l crimsons, particularly under the inAuence of light whieh 
has permeated the more delicate green leaves ; and also in copying 
the more highly coloured Aowers, a variety of tintings having Deen 
observed. We may always depend on producing a photographie 
copy of a leaf of a green colour by the following arrangement : — 
Having silvered a copperplate, place it in a shallow vessel, and lay 
thereon the leaf of which a copy is desired, maintaining it in its 
position by means of a piece of glass ; pour upon it, so that the 
plate beneath the glass may be covered, a solution of the hydriodate 
of potash, containing a little free iodine : then expose the whole 
to sunshine. In about haLf an hour, one of the most beautiful 
photographic designs which can be conceived is produced, of a fine 
green colour. The fluid is yellow, and cuts off nearlj aU the 
" chemical" rays, allowing only of the free passage oi the less 
refrangible rays ; the most abundant beiag the yellow. Thia 
retards the process of solarization, but it produces its comple* 
mentary colour on the plate. 

These fects will, I thmk, prove that the possibility of our being 
enabled to produce coloured photographs is decided, and that the 
probabUity of it is brought mfinitely nearer, particularly by Sir 
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Jolin Herschers very important discoyery, than it was supposed 
to be. 

M. Edmond Becauerel has recently succeeded in obtaining 
bright impressions oi the spectrum in colours, and copying highly 
coloured drawings on metallic plates prepared with cnlorine ; and 
Btill more recently Mr. Hill, of New lork, states that he has 
obtained more than Mty pictures from nature in all the beauty of 
natiye colouration. Tnis process is not disclosed, but we are 
assured that it is a modification of the daguerreotype — one material, 
quite new, being introduced — ^and as soon as the manipulatorj 
details are perfected the whole is to be published. 
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CHAPTEE XVIL 

THEEMOGEAPHT. 

The curious nature of the results obtained by lieat radiations, 
associated as they are with the chemical action of the solar rays, 
induces me to introduce it as a linal chapter to this treatise on 
Photography, merely reprintiug mj original communication on the 
subject. 

The Joumal of the Academy of Sciences of Paris, for the 18th 
of July, 1842, contained a communication made by M. Eegnault 
from M. Moser, of Konigsberg, " Sur la rormation des Images 
Daguerriennes ;'** in which he aonounced the fact, that " tohen two 
hodies are \mfficiently near, they impress their images upon each 
otherP The Joumsd of the 29th of August contained a second 
communication from M. Moser, in which the results of his 
researches are summed up in twenty-six paragraphs. From these 
I select the following, which alone are to be considered on the 
present occasion : — 

" 9. All bodies radiate light even in complete darkness. 
" 10. This light does not appear to be allied to phosphorescence, 
for there is no difference perceived whether the bodies have been 
long in the dark, or whether they have been just exposed to day- 
light, or even to direct solar light. 

" 11. Two bodies constantly impress their images on each other, 
even in complete darkness. 

" 14. However, for the image to be appreciable, it is necessary, 
because of the divergence of the rays, that the distance of the 
bodies should not be very considerable. 

" 15. To render the image visible, the vapour of water, mercury, 
iodine, &c., may be used. 

" 17. There exists latent light as well as latent heat." 
The announcement at a meeting of the British Association 
of these discoveries, naturally excited more than an ordinary de- 
gree of interest. A discovery of this kind, changing, as it did, 
the features, not only the theories of light adopted by philosophers, 
but also the commonly received opinions of mankind, was more 
calculated to awaken attention than anythiug which has been 
brought before the public since the publication of Daguerre's 

^ Oomptet Bendus, tome zy., Ko. 3, folio 119. 
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beautiful photographic process. Haying instituted a series of ex- 
periments, the results of whicli appear to prove that these pheno- 
mena are not produced by latent light, I am desirous of recording 
them. 

I would not be understood as denying the absorption of light 
by bodies ; of this I think we have abundant proof, and it is a 
matter well deserving attention. If we pluck a nasturtium when 
the sun is shining brightly on the Aower, and carry it into a 
dark room, we shall stiU be enabled to see it, by the light which 
it emits. 

The human hand will sometimes exhibit the same phenomenon, 
and many other instances might be adduced in proof of the ab- 
sorption of light ; and I believe, indeed, of the principle that light 
is latent in bodies. I have only to show that the conclusions of 
M. Moser have been formed somewhat hastily, being led, no doubt, 
by the striking similarity which eiists between the effects produced 
on the daguerreotype plates under the inAuence of light, and by 
the juxtapo8ition of bodies in the dark, to consider them as the 
work of the same element. 

1. Dr. Draper, in the Philosophical Magazine for September 
1840, mentions a fact which has been long known, — " That if a 
piece of very cold clear glass, or, what is better, a cold polished 
metallic reAector, has a little object, such as a piece of metal, laid 
on it, and the surface be breathed over once, the object being then 
careMly removed, as often as you breathe on it again, a spectral 
image of it may be seen, and this phenomenon may be exhibited 
for many days afber the first trial is made." Several other similar 
experiments are mentioned, all of them going to show that some 
mysterious molecular change has taken place on the metallic sur- 
face, which occasions it to condense vapours unequally. 

2. On repeating this simple experiment, I find that it is neces- 
sary for the production of a gooa effect to use dissimilar metals ; 
for instance, a piece of gold or platina on a plate of copper or of 
silver will make a very decided image, whereas copper or silver on 
their respective plates give8 but a very faint one, and bodies which 
are bad conductors of heat placed on good conductors, make de- 
cidedly the strongest impressions when thus treated. 

3. I placed upon a well polished copper plate, a sovereign, a 
shilling, a large 8ilver medal, and a penny. The plate was gently 
warmed, by passing a spirit-lamp along its under surface : when 
cold, the plate was expo8ed to the vapour of mercury : each piece 
had made its impression, but those made by the gold and the l^ge 
medal were more distinct ; not only was the disc marked, but the 
lettering on each was copied» 

4. A bronze medal was supported upon slips of wood, plaeed on 
the copper, one eighth of an inch above the plate. After mercuria- 
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lisation, the space the medaL covered was well marked, and, for a 
considerable distance around, the mercury was iuiequally deposited, 
giTing a shaded border to the image : the spaces touched by the 
mercury [?] were thickly covered with the vapour. 

5. Tne above coins and medals were all placed on the plate, and 
it was made too hot to be handled, and allowed to cool without 
their being removed ; impressions were made on the plate in the 
following order of intensiiy, — ^^old, silver, bronze, copper. The 
mass of the metal was founa to mAuence materiaUy the result; a 
large piece of copper making a better image than a small piece of 
silver. When this plate was eiposed to vapour, the results were 
as before. On rubbing off the vapour, it was found that the gold 
and silver had made permanent impressions on the copper. 

6. The above being repeated witn a stiU greater heat, the image 
of the copper coin was, as well as the others, most Mthj^j giveii, 
but the gdd and silver only made permanent impressions. 

7. A sihered copper plate was now tried with a moderate 
warmth. Mercurial vapours brought out good images of the gold 
and copper ; the 8ilver marked, but not well defined. 

8. Ilaving repeated the above experiments many times with the 
same results, I was desirous of ascertaining if electricity had any 
similar effect : powerful discharges were passed through and over 
the plate and discs, and it was subjected to a long-continued cu^ 
rent without any effect. The silver had been cleaned off from the 
plate ; it was now warmed with the coins and medals upon it, aiid 
submitted to discharges from a very large Leyden jar : on eipos- 
ing it to mercurial vapour, the impressions were veiy prettily 
brought out, and, strange to say, specĕral images of those wmch had 
been received on the plate when it was silvered. Thus proving 
that the inAuence, whatever it may be, was exerted to some depth 
in the metal. 

9. I placed upon a plate of copper, blue, red, and orange coloured 
glasses, pieces of crown and £[int glass, mica, and a square of tracmg 
paper. These were allowed to remain in contact half an hour. 
The space occupied by the red glass was well marked, that covered 
by the orange was less distinct, but the blue glass left no impres- 
sion ; the shapes of the flint and crown glass were well made out, 
and a remarkably strong impression where the crown glass rested 
on the tracing paper, but the mica had not made any impression. 

10. The last experiment repeated. Aiter the exposure to mer- 
curial vapour, heat was again applied to dissipate it : the impres- 
sion still remained. 

11. The experiment repeated, but the vapour of iodine used 
instead of that of mercury. The impressions of the gljisses ap- 
peared in the same order as before, but also a very beautiful image 
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of the mica was developed, and the paper well marked out, showing 
some relation to eiist between the substances used and the 
vapours applied. 

12. Placed the glasses used above, with a piece of well-smoked 
glass, for half an hour, one twelfbh of an inch below a polished 
plate of copper. The vapour of mercury brought out the image 
of smoked glass only, 

13. All these glasses were placed on the copper, and slightly 
warmed : red and smokei glasses gave, after vaporisation, equaUy 
distinct images, the orange the next, the others lefb but faint 
marks of their forms ; polishing with Tripoli and putty powder 
would not remove the images of the smoked and red glasses. 

14. An etching, made upon a smoked etching ground on glass, 
the copper and glass being placed in contact. The image of the 
glass only could be brought out. 

15. A design cut out in paper was pressed close to a copper 
plate by a piece of glass, and then exposed to a gentle heat ; the 
impression was brought out by the vapour of mercury in beautiful 
distinctness. On endeavouring to rub off the vapour, it was 
found that all those parts which the paper eovered amalgamated 
with mercury, which was rubbed from the rest of the plates: 
hence there resulted a perfectly white picture on a poKshed copper 
plate. 

16. The coloured glasses before named were placed on a plate 
of copper, with a thick piece of charcoal, a copper coin, the mica, 
and the paper, and exposed to fervent sunshine. Mercurial 
vapour brought up the images in the following orders : smoked 
glass, crown glass, red glass, mica beautifully delineated, orange 
glass, paper, charcoal, the coin, blue glass ; thus distinctly proving 
that the only rays which had any inAuence on the metal were the 
calorific rays. This experiment was repeated on diiferent metals, 
and with various materials, the plate being exposed to steam, mer- 
cury, and iodine : I invariably found that those bodies which ab- 
sorbed or permitted the permeation of the most heat gave the 
best images. The blue and violet rays could not be detected to 
leave any evidence of action, and as spectra imprinted on photo- 
graphic papers by light, which had permeated these glasses, gave 
eviaence of the large quantity of the invisible rays which passed 
them freely, we may also consider those as entu^ely without the 
power of effecting any change on compact simple bodies. 

17. In a paper which I pubKshed in the Philosophical Magazine 
for October 1840, I mentioned some instances in which I had 
copied printed paper and engravings on iodized paper by mere 
contact and expoaure to the in&uence of calorific rays, or to arti- 
ficial heat. I then, speculating on the probability of our bemg 
enabled, by some such process as the one I then named, to copy 

Q 
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pictures and the like, proposed the name of THEEMOGEAjraY, to 
aistinguish it from Photography. 

18. I now tried the effects of a print in close contact with a 
well-polished copper plate. When exposed to mercury, I foiind 
that the outline wa« very faithfully copied on the metal. ' 

19. A paper omament was pressed between two plates of glass, 
and warmed ; the impression was brought out with tolerable dis- 
tinctness on the under and wannest glass, but scarcely traceable 
on the other. 

20. Eose leaves were faithfully copied on a piece of tin plate, 
exposed to the fuU inAuence of sunshine ; but a much better im- 
pression was obtained hj a prolonged exposure in the dark. 

21. With a view of ascertaining the distance at which bodies 
might be copied, I placed upon a plate of polished copper a thick 
piece of plate-glass, over this a square of metal, and several other 
things, each being larger than the body beneath. These were all 
covered by a deal box, which was more than half an inch distant 
£rom the plate. Things were lefb in this position for a night. On 
expo8ing to the vapour of mercury, it was found that each article 
was copied, the bottom of the deal box more faithfully than anj of 
the others, the grain of the wood being imaged on the plate. 

22. Having found, by a series of experiments, that a blackened 
paper made a stronger image than a white one, I very anxiously 
tried to effect the copyrng of a printed page or a print. I was 
partially successful on several metals ; but it was not until I used 
copper plates amalgamated on one 8urface, and the mercury 
brought to a very high polish, that I produced anything of good 
promise. By carefully preparing the amalgamated 8urface of the 
copper, I was at length enabled to copy from paper, line-engravuig8, 
woodcuts, and lithographs, with surprising aceuracy. The first 
specimens produced exhibited a minuteness of detaSl and sharp- 
ness of outline quite equal to the early daguerreotypes and the 
photographic copies prepared with the cnloride of silver. 

The following is the process adopted by me, which I consider fap 
from perfect, but which affords us very delicate images ; — 

A weU-polished plate of copper is rubbed over with the nitrate 
of mercury, and then well washed to remove any nitrate of copper 
which may be formed ; when quite dry, a little mercury taken up 
on soft leather or linen is weU rubbed over it, and the 8urface 
worked to a perfect mirror. 

The sheet to be copied is placed smoothly over the mercurial 
surface, and a sheet or two of soft clean paper being placed upon 
it, is pressed into equal contact with the metal by a piece of glass, 
or flat board : in this state it is aUowed to remain for an hour or 
two. The time may be considerably shortened by applying a very 
gentle heat for a few minutes to the under surface of the plate. 
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The heat must on no account be so great as to volatilise the 
mercury. The next process is to place the plate of metal in a 
closed box, prepared for generating. the vapour of mercury. The 
vapour is to be slowly evolved, and in a few seconds the picture 
"will begin to appear : the vapour of mercury attacks those parts 
which correspond to the white parts of the printed page or en- 
graving, and give8 a yery faithful but somewhat indistinct image. 
The plate is now removed from the mercurial box, and placed into 
one containing iodine, to the vapour of which it is exposed for a 
short time : it will soon be very evident that the iodine vapour 
attacks those parts which are free from mercurial vapour, blacken- 
ing them. Hence there results a perfectly black picture, contrasted 
with the grey ground formed by the mercurial vapour. The pic- 
ture being rormed by the vapours of mercury and iodine, is of 
course in the same state as a daguerreotype picture, and is readily 
destroyed by rubbing. Erom the depth to which I find the im- 
pression made in the metal, I confidently hope to be enabled to give 
to these singular and beautiM productions a considerable degree 
of permanence, so that they may be used by engravers for work- 
ing on. 

It is a curious fact that the vapours of mercury and of iodiue 
attack the plate differently ; and I believe it wiU be found that 
vapours have some distinct relation to the chemical or thermo- 
electrical state of the bodies upon which they are received. Moser 
has observed this, and attributes the phenomena to the colours of 
the rays, which he supposes to become latent in the vapour on its 
passing from the solid into the more subtile form. I do not, how- 
ever, think this explanation will agree with the results of experi- 
ments. I feel convinced that we have to do with some thermic 
infiuence, and that it will eventually be found that some purely 
calorific excitement produces a moleeular change, or that athermo- 
electric action is iaduced which effects some change in the po- 
larities of the ultimate atoms of the solid. 

These are matters which can only be decided by a series of well- 
conducted experiments ; and, although the subject wiQ not be laid 
aside by me, I hope the few curious and certamly important facts 
which I have brought before you will elicit the attention of those 
whose leisure and well-known experimental talents qualify them 
in the highest degree for the iateresting research into the action 
of those secret agents which exert so powerful an inAuence over 
the laws of the material creation. Although attention was called 
to the singular manner in which vapours disposed themselves on 
plates of glass and copper, two years since, by Dr. Draper, Pro- 
lessor of Chemistry at New Tork, and about the same time to the 
calorific powers of the solar spectrum, by Sir John Herschel," and 

^ Philosophical Transactions, Part I., 1840, p. 60. 
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to the inAuence of lieat artificially applied, by myself, yet it is 
eertainly due to M. Moser, of Konigsberg, to acknowledge liim to 
be the nrst who has forcibly called the attention of the scientific 
world to an inquiiy which promises to be as important in its re- 
Bults as the discovery of the electropile by Volta. 

As to the practical utility of this discoyery, when we reflect on 
the astonishmg progress made in the art of Photography since 
Mr. Fox Talbot published his first process, what may we not ex- 
pect fiTom Thermo^raphy, the first rude specimens of which exhibit 
lar greater perfection than the early effbrts of the sister art ? 

As a subject of pure scientific interest, thermography promises 
to develope some of those secret inAuences which operate in the 
mysterious arrangements of the atomic constituents of matter, to 
shew us the road into the yet hidden recesses of nature'8 works, 
and enable us to pierce the mists which at present envelope some 
of the most striking phenomena which the penetration and in- 
dustry of a few " chosen minds" have brought Defore our obscured 
yisions. In connection with photography, it has made us ac- 
quainted with subtile agencies working slowly but surely, and 
indicated physical powĕrs beyond those which are already known 
to us, which may possibly belong to a more exalted class of ele- 
ments, or powers, to wluch Light, Heat, and Electricity, are sub- 
sidiary in the great phenomena of Nature. 
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Magnetometers, Eegistration of, 209. 
Manganese, HydricNdate of, for Posi- 

tive Photographs, 61. 
Manipulation, General, 21. 
Manipulating, Mr. Tidbot'8 Mode of, 

82. 
Mathiola Annua^ Herschers Pro- 

cesses, 122. 
Martin*s Photographic Processes, 83. 

Process of Photography on 

Glass Plates, 97. 

Mayairs Process of Photography on 

Glass Plates, 97. 
Mercury, Bi-chloride of, 191. 

, Photographic Properties of, 

117. 

, Proto-nitrate of, 117. 

Mercurial Vapour Box, 157. 

Vapour apphed to Paper, 

139. 
Metallic Silver produced on Paper, 25. 
Milk, Serum of, as a Q,uickening 

Agent for Photography, 89. 
Miniatures, Daguerreotype, 161. 
Miscellaneous Processes onPaper, 127. 
Monthly Variations in Chemical 

Power, 156. 
Maser of Konigsberg, 227. 
Muriatic Acid, 28. 
Muriate of Copper for the production 

of Po8itive Photographs, 57. 
Muriate of Iron, for Positive Pho- 

tographs, 57. 
Muriated Paper, 23. 



Negative Pictures, 133. 

Photographs, 31. 

Proofs, Fixiiig of, 87. 



Newton, Sir L, on Luminons Spcc-' 

trum, 7. 
Niepce'8 Experiments on Glass Plates, 

104. 
Niepce, M., and Daguerre, 3. 

Photographic ProcesseB on 

Glass Plates, 102. 

Process of Heliography, 102. 

Nitrated Paper, 22. 

Nitrate of Copper for the prodaction 

of Positive Photographs, 57. 
Nitrate of Lead for the production of 
PositivePhotographs, 57. 

Silver, 21. 

Nitric Ether for the production of 

Positiye Photographs, 60. 



Organic Matter inducing change in 
Photographic Preparations, 17. 

, use oiy for Pho- 

tographic Purposes, 84. 

Paj)aver On««/«/f— Herschers Pro- 
' cesses, 123. 

Rheum — Herschel'8 Pro- 

cesses, 125. 
Paper, Selection of, 14. 

— , Sensitive,for CameraObscura, 

49. 

, for Copying En- 

gravings, &c. 49. 



, Preparations of, for Photo- 

graphy, 50 — 55. 

, lodising of, 76. 

, Preparing it for the Camera, 

78. 
, Metbod of preparing it with 

Albumen, 88. 
, Miscellaneous ProcesBes on, 

127. 

, Baguerreotypes on, 188. 

Papers, Sensible, for copying Teits, 70. 
Patent Proeess of Mr. Talbot, desciip- 

tion of, 73. 
Pattems of Watch Work, Sensitiye 

Paper for Copying, 49. 
Pension to Daguerre, 4. 
Percy, Dr., Eiperiments by, 192. 
Phenomena of Daguerreotype, 96. 
Philosopher'8 Stone, 1. 
Phillips's Process of Eixing CaLotype 

Pictures, 42. 
Phosphuretted Hydrogen, 189. 
Phosphorescence due to Actinism^212« 
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Photogenic Drawings — Biot'8 Ee- 
marks on, 69. 

Eiperiments of Mr. 

Talbot, 47. 
Photograpliic Agents, Researches on, 

by Mr. Towson, 54. 

-Processes, 46. 

Processes on Gllass 

Plates, 91—108. 
Properties of Mercuiy, 

117. 
Photographs on Collodion, 147. 
, Positiye, from Etchings 

on Glass Plates, lO^. 

Registration, 208. 

Photography, Discovery of, by Wedg- 

wood, 46. 

, History of, 1. 

Photographic Camera, 36. * 
Photographometer, the, 212. 
Phosphate of Silver, for preparing 

Paper, 53. 
Pictures, negative, 133. 

on Porcelain Tablets, Mr. 

Fox Talbot'8, 99. 



, the bringing out of the, 79. 

, the Fixing of, by Talbot'8 

Process, 80. 
, Colours o^ produced by 

variou8 SaUne Washes, 59. 
Platinum, Chloride of, for the pro- 

duction of Positive Photo- 

graphs, 58. 
Plates, to PoUsh, 151, 163. 
Poppy, Red, HerschersProcesses, 125. 
Porcelain Tablets, Mr. Fox Talbot's 

last patent for pictures on, 99. 
Portraits, to take, 160. 
Porta, Baptista, invents the Camera,33. 
Po8itive Images on Glass Plates, by 
Ross and Thompson, 100. 

Pictures, 134. 

— Photographs from Etchings 

on GHass Plates, 107. 

Photographs, Fixing of, 66. 

, Eading of, 63. 

by the use of 

Hydriodic Salts, 56 to 68. 
Positire Photographs, 31. 
Potash, Hydriodate of, 60. 

* , Muriate of, and Chlorate, 28. 

Preparations for G-lass Plates by 

Blanquart £vrard, 98. 
Preschot, M. on Fixing Daguerreo- 
types, 173. 



Preparing the Paper for the Camera, 

78. 
Prismatic Spectrum, 7. 
Prmting Process, the, of Talbot, 80. 
Processes, Misoellaneous, on Paper, 
127. 

SirJ.Herschers, 109, 126. 

PyrogaHic Acid, use of, 147. 



Rainbow and Secondary Bow, 7. 

Ray Power, or Actinisra, 11. 

Bedman's Sokition, 167. 

Begnault, M. on Thermography, 222. 

Eesinous Plates used by Niepce, 4. 

Eitter on Spectrum, 2. 

Ross and Thomp8on's Po8itive Imageg 

on Glass Plates, 101. 
Rumford's Experiment8 on Revival of 

Metals, 18. 
Sagnes' Process, 83. 
Saint Yictor, Niepce de, Process of 
employing Starch on 
Glass Plates, 96. 
, Mode of applying Albu- 

men to Glass Plates, 93. 
Saline Washes, Colours of Pictures 

produced by them, 59. 
Salts employed as Mordant Prepara- 
tions, 21. 

of Gold, use of, as Photographic 

Agents, 131. 

of Silver, for preparing Paper 

for Photography, 53. 
Schafhaeutr8 Negative Process, 136. 

Process on CarboniBcd 

Plates, 137. 

on Positive Photographs, 

67. 
Scheele on PnBmatic Spectrum, 2. 
Sequier, M., on lodising, 159. 
Senecio Sp/endens, Herschers Pro- 

cesses, 125. 
Sensitive Paper, to prepare, 24. 

for Camera Obscura, 

49. 
Sensible Papers for Copying Text8, 70. 
Serum of Milk as a quickening Agent 

for Photography, 89. 
Shaw, Mr., Experiments by, 192. 
Silver, lodide of, for preparing Paper 
for Photography, 50. 

, Nitrate, 21. 

, Solution of, for the Produc- 

tion of Positive Photographs, 60. 
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Si2e, inAuence of, on Silyer Salts, 17. 
Soda, Chloride of, 28. 

, Hjdriodateo^ forPo8itivePho- 

tographs, 60. 

y Hyposulphite oi, Preparation, 

41. 

, Mmiate of, 27. 

Soliel, M., on Polishing Platea, 159. 
Solution of Silver, for the Production 

of Positiye Photographs, 60. 
Somerrille, Mrs., on Magnetic Cha- 

racter of Blue Baj, 2. 
Sparaxis TWw/or— Howchel'8 Pro- 

cesses, 125. 
SpeciScation of Mr. Talbot'8 Prooess, 
Spectrum, Solar, 7. [75. 

Starch, Niepce de Saint Victor*8 Pro- 

cess of employing it, 96. 
Stocks, Ten Weeks— Herschers Pro- 

oesses, 122. 
Stone, Philosopher^B, 1. 
Strontian, Muriate oiy 27. 
Sulphate of Iron, for Poeitiye Photo- 



graphB, 57. 
Sulphuretted Hjdro^ used to de- 

compose Salts of Silver, 190. 
Sunahine, change induced by, 25. 

Tableof Di8coverie8, 186. 
Talbot'8 Pirst Publication, 4. 

Mode of Manipulating, 82. 

PhotogenicEiperiments, 47. 

ProccBses, 69, 89. 

, Mr. Fox, Description of his 

Patent Process, 73. 

Process, SpeciGcation of 

Patent, 75. 

Printing Process, 80. 

*8 PicturesonPorcelainTabletB, 

99. 

Method of producing Posi- 

tive Photographs from 
Etchings on G-lass Plates, 
108. 



Thermogn^hy, 227. 

ThompBon'a Process of Silvering Glass, 

92. 
Thompson and Bobs's Po8itive Imagea 

on Glaas Plates, 101. 
Towson, Mr., on Adjustment of 

Pocus, 160. 
*8 Photogn^hic Prooesses on 

GlasB Plates, 92. 
Seaearcheson Photographic 

Agents, 54. 



Yalicours, M. de, on Br(»nide of 

lodine, 169. 
Yariations of Chemical Power, 156. 
Yegetable Life, Experiments on, 13. 
Yerignon onPo8itive Photographs, 66. 
Viola Odoratoy HerBchers Prooesses, 

124. 
Yoltaic Expeiiment&, 64. 

WatchWork, Pattems of, Sensiii^e 

Paper for Copying, 49. 
Waxed Papers, Emplojment of, 148. 
Wedgwood's Di8covery of Photo- 
graphy, 46. 

' Experiment8, 2. 

WoUaston on Po8itive Photographs, 

68. 
Wood's Oatalysotype Prooess, 141. 
Woolcott, his Gamera for Portraits, 

162. 
Willmore'8 Method of producing 

PositivePhotogr8ph8 from Etohings 

on Glass Plates, 108. 



Yellow Glass obstructs Chemical B»- 
diations, 10. 



Zinc, Chloride o^ 28. 



WilBoa and Ogilvy, £7* Skinner Street, Snowhill, LondoB. 
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The Articles oontained in tiie following List are all made bj the beet London 
and Paris workmen, and the Prioes will be found nnnsually moderate. 
Arrangements haye been made to add to the Stock eyery New Instroment and 
Beagent uselul in the Art, and they will at all times be chaiged at the lowest 
Prioes. 



CONTENTS. 

Sets of Calotype Apparatus — Sets of Baguerreotjpe Apparatus — Dagueneotype 
Cameras— Calotype Cameras — ^Acmromatic Lenses without Cameras— 
Misoellaneous Apparatus — Pure Chemicals. 



SETS OP CALOTTPE APPAEATrS. 

No. 1. — CoMPLBTB Sbt op Appauatus pob thb Calotypb 

Pbocbbs, 

For taiking piotures on paper 5 inohes sguare^ indudins a aliding Camera, 
mounted, with menisous lens and sliding adjustment O^gnre 14), focusing 
glass, and frame for the sensitiye paper ; shallow poroehun dish for preparing 
the aensitiye paper, and fizing the picture; two camfil*s-hair brusnea; one 
guire photo^pnio paper; one quire blotting paper; pressure fiiime fi>r pro- 
auoing positiye pictures ; oil lamp, with yelk^w glass uiade ; balanoe, with a 
set of weights, and two glass capsmes to contain Sie substanoe to be weished ; 
glass measure, stoppered bottles, and a supplj of the following ohemicus : — 
acetic acid, gallic acid, ammonia, iodide of potaasium, nitrate of sihrer, hypo- 
sulphite of soda ; the whole packed in a coloured deal case, with lock, key, and 
handles, £8. ISs. 6d. 
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No. 2. — CoMPLETE Set of Calottpb Apparatus, 

Ab aboye enumerated, with an additioual stock of chemicaLs, and photograpbie 
paper, adapted for trayellers going abroad, or for ezportation, £4. lOs. 

No, 3. — CoMPLETE Set op Calottpe Appaeatits, 

For obtaining pictnreB on paper, 7 inches by 6 inches, including a portable 
folding camera, figs. 20, 21, and 22, mounted, with achromatic lens, in massiye 
brass front, with rack and pinion adjustment ; focusing glass in {rame, and 
frame for holding two pieces of sensitiye paper ; porcelain dish for preparing 
the paper and fixing the pictures ; camers-hMr brushes ; one quire photo- 
graphic paper ; one quire fine blotting paper ; pressure frame for producing 
positiye pictures; oil lamp, with yeUow glass shade; balance, with set of 
weights, and two glass capsules for holding the substances to be weighed ; 
glass measure, and a fu]l supply of chemicals for all the paper and glass pro- 
cesses, includuig acetic acid, nitrate of silyer, iodide and bromide of potassiuni, 
hyposulphite of soda, gaUic and succinic acid, protosulphate and ammonia- 
citrate of iron, ferro-cyanide of potassium, bichiomate of potash, sulphate of 
oopper, coUodion, and ammonia, in strong glass bottles. The whole packed in 
two neat ooloured deal cases, adapted for trayeUing, £7. 7s. 



SETS 0F DAGIJEEEEOTYPE APPAEATUS. 

In ihefoUomngset8, the silvered plates on wMch thepictures are obtained arenot 
included in the price, The guantity of each size reguired mtist be ordered 
separately, 

No. 4. — Complete Set op Daghteeeeottpe Appaeatus, 

For obtaining pictures on plates up to 4^ inches by 3^ inches, including a 
sUding camera, fig. 36, with achromatic lens mounted in brass, rack and 
pinion adjustment ; three dark frames ; focusing glass in frame ; iodine and 
bromine pans, with glass coyers and frames ; three plate boxes ; plate holder ; 
two poUshing buffs ; meroury box with thermometer ; washing tray, and stsmd 
of best porcehun ; spirit lamp ; pUers ; gUding stand on foot, with adjuating 
Bcrews ; glass funnel ; packet of 100 filter8 in box, with the necessary 
chemicals and poUshing substances. The whole packed in two neat ooloured 
cases, with lock, key, and handles, £6. 6s. 

No. 5. — CoMPLETE Set oe Daotjeeeeottpe Appaeattts, 

For pictures on plates up to 4^ by 3J inohes, with best sUding cam.era; 
double combination of achromatic lenses, mounted in brass, with rack and 
pinion adjustment ; three dark frames ; a focusing glass ; improyed iodine 
and bromine apparatus; three plate boxes; plate holder; poUshing bu^Ts; 
mercury box with thermometer ; washing tray and stand ; spirit lamp ; pliers ; 
fixing stand, and the necessary chemicals in stoppered bottles. The whola 
packed in two boxes, with lock, key, and handles. Price £9. 9s. 

No. 6. — The same Appaeattis eoe laeoee Plates, 
TJp to 6} inches by 4| inches, oomplete, in cases. Prioe i^l6. 16s. 
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^N^o. 7. — Thb same Appaeatus poe lAJttGEE Plates, 

Up to 85 inches by 6i inches, including a full supply of every article necessary 
for the processes on paper, glass, and Bilyer. Price £31. lOs. 



DAGUEEEEOTYPE CAMEEAS. 

ISTo. 1. — Dagueeeeottpe Cameea, with sliditjg eeoot, 

Of mahogany or walnut, fitted with three (Jark franie8 for plates, 24 inches 
by 2 inches, 2i inches by 2| inches, and 4^ inches by 3i inches, mounted with 
an achromatic lens, IJ inch in diameter, fig. 14, with rack and pinion adjust- 
ment. Price £1. I5s. 

No. 2. — Sliding Dagiteeeeottpe Cameea, 

Of mahogany or walnut, fig. 36, fitted with ground focu8ing glass and 
folding shutters ; three dark frames for plates, 2 J inches by 2 inches, 3^ inches 
by 2f inches, and 4^ inches by 3^ inches ; single achromatic lens, IJ inches in 
diameter, mounted in brass, with rack and pinion adjustment. The camera is 
so arranged, that lenses of diiSerent foci may be employed, and the plates used 
either upright or lengthwise, and may be used for the calotype by pla<;ing the 
sensitiye paper between two plates of glass occupying the same position as the 
dark &ames for the plates. Price £2. 15s. 

No. 3. — ^Dagueeeeottpe Cameea, 

Same construction and 8ize as the last, but with a double combination of 
achromatic lenses, mounted in brass, with adjustment. Price £3. 13s. 6d. 

No, 4. — Dagueeeeottpe Cameea, 

Same construction but of larger size, with double combination of aohromatic 
lenses, and six dark Brames for plates, up to 6^ inches by 4f inches. £6. lOs. 

No. 5. — Dagueeeeottpe Cameea, 

Larger size, with seven dark firames, for plates up to 8i inches by 6 J inches. 
Price £12. 



CAMEEAS EOE THE CALOTTPE OE TALBOTTPE 
PEOCESS. 

No. 1. — Calottpb Cameea, 

Of mahogany or walnut, with brass sliding front and meniscus lens, IJ indbes 
in diameter, ground focusing glaes and extra frame for the prepared paper» 
capable of producing pictures 5 inches square^ £1. lOs. 
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No. 2. — CAliOTTPB CaHSRA, BIMII.AB TO No. 1. 

Fitted with achromatio leiu, mounted in braas, with nek and pinion adjust* 
ment. £1. 18s. 

No. 3. — Calottpb Cameba, 

Of mahogany or wahiut, capable of producins pictures 7 inches square, fitted 
with meniscus lens, 2 inches in diameter, in mding tube adjustment, and two 
frames, one for the ^ocosing glase, and the other for holding the preparod paper. 
Prioe £2. 2s. 

Ditto, fitted with achromatic lens, mounted in brass, with rack and pinion 
adjustment. Price £2. 12s. 6d. 

No. 4. — Calottpb Caheba, 
Of mahogany or wahiut, capable of producing pictures 10 inches sgnare, fitted 
with meniscus lens 2i inches diameter, in diding brass adjustment, fooii8ing 
gkss in frame, and ihmie for prepared paper. Price £2. lOs. 

No. 5.— Thb samb Cambba as No. 4. 
Fitted with achromatic lens, mounted in brass, with rack and pinion adjust- 
ment. Price £3. 3s. 

No. 6. — Calottpb Cambba, 

Of mahogany or wahiut, capable of producing pictures 12 inches square, fitted 
with achromatie lens, 2^ mches diameter, mounted in brass, wi^ rack and 
pinion adjustment ; focusing gbss in frame, and £rame to receiye the prepared 
paper. Price £4. 48. 

No. 7. — PoBTABLB Calottpb Cambba pob Tbatbllebs, 

whioh packs up into a yery small compass, fig8. 20, 21, 22, oonsisting of a 
mahogany box, the sides of which are hinged to lold inwards ; ground focusing 
glass, and an improyed dark frame, capable of holding the sensitiye paper for 
taking two pictures, fitted with an achromatic lens, 2^ inohes diameter, mounted 
in the best manner, with rack and pinion adjustment, capable of producing a 
picture 7 inches by 6 inches. Price £4. 



ACHEOMATIC LENSES, without Cambbas. 

The Double Lenses are adapted for taking portraits, figures, groups, &g., 
as they admit a great quantity of light, and consequentIy produce a picture in 
less time, and with greater distinctness, than a single lens. 

1. A Double Oombination of Achromatic Iienses, 1*7 inches in diameter, 
haytng a oombined focus of about 7 inches, mounted in brass, with raok and 
pinion adjustment, producing a picture 4^ inches by 3| inches. Price £2. 2s. 

2. A Double Gombination of Achromatic Lenses, 2*4 inches in diameter, 
haying a oombined focus of about 10 inches, mounted in brass, with rack and 
pinion adjustment, producing a picture 6^ inches by 41- inches. Price £4. lOs. 

S. A Doid>le Oombination of Achromatio Lenses, 3*2 inches in diameter, 
haying a combined focus of about 12 inches, mounted in brass, with raek and 
pinion adjustment, produdng a picture 8^ inches by 6^ inohes, Plioe £9. 
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SHTGLE ACHEOMATIC LeNSES. 

These lenses are 'well adapted for the plate or paper process, where time is 
no object (as in taking yiews, inanimate objects, pictures, &c.), but for taking 
portraits, when a more rapid action is required, the double combination of 
Achromatic Lenses just described must be emplojed. 

1. Single Achromatic Lens, 1} inch in diameter, 7 inch focus. Price 9s. 

2. Ditto, mounted in brass, with radL and pinion adjustment. Piice £1. 6s. 

3. Single AchromatioLens, 2 inches in diameter, 8 inch fbcu8. Price 12s. 6d. 
4u Ditto, mounied in brass, with rack and pinion adjustment. Price £1. 15s. 
6. Single Achromatic Lens, 2^ inches in diameter, 10 inch focus. Price 16s. 

6. Ditto, mounted in brass, with rack and pinion adjustment. Price £2. 

7. Single Achromstic Lens, 2i inches in diameter, 14 in. focus. Price £1. Is. 

8. Do. mounted in brass, with rack andpinionadjustment. Price £2. 12b. 6d. 



MISCELLANEOUS APPAEATTJS. 

Impboyed Mebcfby Box, of wahiut or mahogany, with sliding legs, cast 
iron cistem, glass windows for inspecting the development of the picture, 
mounted with thermometer for ascertaining the temperature of the mercury. 

No. 1, with three ^ames for plates up to 4^ inches by 3^ inches. 18s. 

No. 2, with fiye irames for plates, up to 6^ inches by 4f inches. £1. 48. 

No. 3, with six frame8 for plates, up to 8^ inches by 6^ inc. £1. 12s. 6d. 

Mebcuby Bottlb, of box-wood, for holding the mercury necessary for use 
with the mercury box, not liable to fracture, 2s. each. 

Dagijebbeotype Spibit liAMP, with screw cap, japanned tin, for heating 
mercury box, 2s. 

Thebmometeb for the mercury box, 5s. 

Impboted DottbIiB Iodine aitd BBOMnni Boz, of wahiut or mahogany, 
enclosing two stout poroelain pans : each pan is fumished with an air-tight 
glass coYer. On the upper edge of the box is a grooye, in which shdes the 
mune holding the pkte. On withdrawing the gh^s coyer of the iodine pan, 
the plate Ib exposed to its action, and the oolonr produced is obseryed by 
holdmg a sheet of white paper in such a position that its reAection may l>e 
seen on the pktte, which enables the operator to iudge of the progress of the 
operation. When the plote has obtained the re^uued colour, the glass coyer is 
pushed in, so as to coyer the iodine pan, and the coyer oyer the bromine pan 
is withdrawn. The plate is now sHd oyer the bromine pan, and the colour 
obseryed as before. When the plate has receiyed the proper amount of 
bromine, which is perceptible by the colour, the ooyer of the bromine pan is 
pushed in, and the plate is again sUd oyer the iodine pan for a few seconds, 
until the uLtimate colour reguired is prodnced, and it is then ready for remoyal 
to the camera. 

No. 1. with three frameB for pkites up to 4^ inches by 8^ inchea, £1. 16b. 
No. 2. with fiye frame0 for plates up to 6i inches by 41 inch^ dtt* 
No. 3. with Bix fimmes for plates up to 8^ inohes by 6i inches, £4. lOs. 



Digitized by VjOOQ lC 
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Squabe PoBCELAnr D18HB8, with air-tight glass csoyers, fop either bromine or 
iodine mirtures ; the body and glaze finn and compact, and not liable to be 
acted on by anj photographic compound. 

No. 1. For plates up to 4^ inches by 3i inches, with three dark frame8 
for holding the plates, 5s. 

No. 2. For plates up to 6^ inches by 4i inches, with five dark &ames for 
holding the phktes, 7s. 6d. 

No. 3. For plates up to 8^ inches by 6^ inches, with sa. dark Irames for 
holding the yarious sizes of plates, lOs. 6d. 

Gbaditated Glass Pipette, for dosing the bromine, 3s. 6d. 
. Daguebbeotype Plates, of a superior manufacture — 
No. 1 size, 2 inches by 2^ inches, 6s. 6d. per dozen. 

2 size, 2| inches by 3^ inches, lOs. Od. per dozen. 

3 size, 3^ inches by 4^ inches, 14s. Od. per dozen. 

4 Bize, 4 inches by 5 inches, £1. Is. Od. per dozen. 

5 size, 4} inches by 6^ inches, £1. lOs. Od. per dozen. 

6 size, 6^ inches by 8^ inches, £2. 12s. 6d. per dozen. 

Daguerreotype plates sometimes contain so thin a layer of silyer, that eveii 
with the greatest CAre the copper will shew itselt affcer the plate has been used 
to obtain two or three pictures. The plates aboye enumerated are of a 
superior description. 

MAHOGAinr OB Walntjt Boxes, fitted with grooyes for holding 24 plates, 
fig. 39. 

No. 1. For holding the No. 1 plates, 3s. 6d. each. 

2. For holding the No. 2 plates, 3s. 6d. each. 

3. For holding the No. 3 plates, 3s. 6d. each. 

4. For holding the No. 4 plates, 5s. each. 

5. For holding the No. 5 plates, 6s. each. 

6. For holding the No. 6 plates, 7s. each. 

Appabatus pob ee-silveeing Dagueebeotype Plates by Electro-plating» 
consisting of a Smee's Battery, glass decomposition cell and connecting wire, 
with the requi8ite binding-screws : — for silyering plates of any size up to 
4i inches by 3^ inches. Price 12s. 6d. 

FuU instructions for Electro-Plating, 8cc. will be /ound in Napier^s Eleetro- 
Metallurgy just publi8hed,forming Yol. XIV. of the New Edition of the Eney- 
clopeedia Metropolitana. Price 3«, 6rf. 

Plate-holdeb, for holding the small size plates while being cleaned and 
bufied. Price Is. 6d. 

Plate-holdeb, French pattern, for securing the plates firmly and conve- 
niently, for Nos. 1, 2, and 3 plates. Price 4s. each. 
Ditto, ditto, for Nos. 4 and 5 plates. Price 5s. each. 
Ditto, ditto, for No. 6 plates. Price 6s. 

Appabatus for bending the edges of Daguerreotype plates, so as to prevent 
the sharp edges cutting the bufiers in buffing. Price 9s. 

Hakd Bupps, coyered with velvet, full 8ize. Price 3s. 6d. each. 
. EiNELY-CABDED COTTON-WooL, freed £rom grease, &c. Price 3d. per oz. 
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FixiNG- Stand, 'with iron foot, and lerelling Bcrews, for snpporting the 
plates while fixing, fig. 41. 

No. 1, fop plates up to 4^ inches by 3^ inches. Price 4s. 6d. 
2, for plates up to 8i inches by 6^ inches. Price 6s. 6d. 

Appaeatus poe deting Dagueeeeottpe Plates, consisting of aflat- 
shaped copper yessel, tinned inside ; a holder for the plate, and a support, 
fig. 42. 

No. 1, for plates up to 4^ inches by Si inches. Price 7s. 

2, for plates up to 6^ inches by 4j inches. Price 9s. 

3, for plates up to 8^ inches by 6i inches. Price lOs. 6d. 

Glass Ptjnnel, for filtering the fixing solution, 2 inches in diameter. 
Price 4d. 

CiECULAE PiLTEES to suit the fimnel, cut ready for use. The packet of 
100, 7d. 

SiTPPOET POE Plates dfeing washing, French porcelain, to be used with 
the shallow porcelain dishes, fig. 25, B. 
No. 1, 6 inches by 4| inches. 

2, 7 inches by 5| inches. 

3, 9i inches by 7^ inches. 

Steel Pliees for holding the plates whilst drying off. Price 28. 

Claudet's Appaeatus for ascertaining the exact difference between the 
chemical and visual focus of lenses. Price £1. lOs. 

Paeallel Mieeoe, mounted in brass, for attaching to the front of the 
lenses, when portraits, views, &c. are required to be taken in correct positions 
by the Daguerreotype process. 

No. 1, Mirror^ 2jf: inches by 3 inches, mounted in brass. Price £1. lOs. 
2, Mirror, 4 inches by 3 inches, mounted in brass. Price £2. lOs. 

Stand for supporting the camera in taking portraits and views, &c., fig. 23. 
Price 16s. 

Head Rest, for keeping the head of the sitter steady whilst a portrait is 
being taken. The rest is intended to be fixed to the back of a chair. 
Price 7s. 6d. 

Peepaeed Coloues, for colouring Daguerreotype Pictures, in boies contain- 
ing 10 different colours in bottles, gold and silver sheUs, prepared brushes, &c., 
complete. Price 16s. 

MoEOCCO Leathee Case, lined with silk velvet, fitted with ovaL or square 
gilt mat, glass and cover. 

No. 1, for plates, 2^ inches by 2 inches. Price ISs. per dozen. 

2, for plates, 3^ inches by 2f inches. Price £1. 4s. per dozen. 

3, for plates, 4^ inches by 3| inches. Price £1. lOs. per dozen. 

4, fbr plates, 5 inches by 4 inches. Price £2. 2s. per dozen. 
Passe-paetout, or cardboard frames and glasses, elegantly omamented, for 

holding Daguerreotype Pictures. 

No. 1, for plates 2^ inches by 2 inches. Price Ss. per dozen. 

2, for plates 3^ inches by 2| inches. Price 9s. per dozen. 

3, for plates 4^ inches by 3^ inches. Price lOs. per dozen. 

4, for plates 5 inches by 4 inches. Price Is. 3d. each. 

5, for plates 6i inches by 4^ inches. Price Is. 6d. each. 

6, for plates 8i inches by 6i inches. Price 28. 6d. each. 
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8 PHOTOGKAPmC APPABATUS AITD MATBBIAL8, 

Shallow PoBOBLAnr DiBHBS, with flat bottoms, for contaming the solu- 
tionB in the preparation of paper for the Oalotype Process, &o. — fig. 25 A. 
No. 1, 5 mchee by 7 inchee, Is. 6d. 
2, 7i inches by 10 inches, 28. 6d. 
8, 11 inches by 14 inches, 4«. 6d. 

CAiaEL*s-HAiB Fbkcii£ for Photographic Purposes, 
2 inches wide. Is. 6d. each. 
8 inches wide. 29. 6d. each. 
G-BADFATED Glass Measubb for measuring drachms, in making the Gbllo- 
nitrate of Silver. Price Is. 6d. 

Pbbssttbb Fba)0!S, for producing Positiye Pictures, copying Botanical 
Specimens, Flowers, &o. fig8. 8 and 9. 

No. 1, for pictures 6 inches by 5 inches. Price 7s. 6d. 

2, for pictures S\ inches by 6^ inches. Prioe 9b. 

3, for pictures 12 inches bj 10 inches. Price 12s. 

Ihpbotbd Pbessitbb Fbakb, so constructed that the derelopment of the pic- 
ture may be ascertained without shifting the paper. 
No. 1, for pictures 8^ inches by 6^ inches, £1. 
2, for pictures 12 inches hj 10 inches, £1. 5. 
Steam Appabattts pob deyeloping thb Photogbaphio Pictube bj a 
jet of steam. Price 6s. 

The employment of this apparatus prevents the browning of the picture 
which sometimes takes place when a dry heat ia employed. 
OiL Lahp, with yellow glass shade, for viewing the derelopment of the 
Daguerreotype Picture, preparing sensitiTe paper for the Oaiotype, &c. 
Price 46. 

Balanoe, and set of weights, with steel beam and brass pans, in oak box. 
Price 39. 

Balance, and set of weights, with steel beam of superior make, and glass 
pans, in mahogany box. Price lOs. 6d. 

DiSTiLLiNG Appabatus for preparing pmre water j a tin-plate still of one 
gallon capacity, with a worm-tub, complete. Price 16s. 

Stoneware Water Bottle, with stopcock, 1 gallon 8ize, for holding distilled 
water. price 48. 



PAPEE POE CALOTYPES. 

English : — Whatman^B Paper. Price 28. 6d. per quire. 
Tumer's Paper. Price 2s. 6d. per quire. 

Fbenoh : — Can8on*s Photographic Paper 

Por Negatiye Pictures. Price 3s. per quire. 
For Positive Pictures. Price 4s. per quire. 

White Wove Filtebino Papee, prepared with the greatest care, perfectly 
free from smalt, clilorine, lime, iron, and other common impurities, Alters 
rapidly, and is highly absorbent. Price Is. 3d. per quire. 
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CHEMICALS POE DAGUEEEEOTYPE, CALOTYPE, &c. 

PEEFEOTLT PTIEE, AT THE rOLLOWIKG PEIOES. 



Acid, Acetic, crystaJlisable, sp. gr. 1*07 

Gallic 

Pyro-Gallic . 

Nitric 

Succinic 

Sulphuric 

Anunonia, pure 
Bromide oi Lime . 
Bromine . 
, Chloride 

Water . 

Charooal, fine, prepared for baffing 
Collodion . 
Oopper, Sulphate . 
Ckld, Chloride . 
Gold, Salt of— (Sel d'Or) 
lodine, re-BubUmed 

, Tincture . 

, Bromide . 

, Chloride . 

Iron, Protosulphate, pure crystallised 

, Ammonia-Citrate 

Mercury . 

Naphtha for buming in the lamp 

Oil of Lavender 

Potassium, Bromide 

, Cyanide 

. •, lodide 

— , Ferrocyanide . 

, riuoride 

Eotton-Stone, finely prepared 

Bouge, finely prepared 

Silyer Solution, for Electroplating the wom out DaguerreotypePlates ** 

*if* Two ounces of this solution, diluted with 18 ounces of water, 
form a pint of solution of the proper atrength for Electro- 
plating. For directions for use, and full details of all the 
processes of Electro-Plating, Gilding, and the Electrotype, 
see Napier's Manual of Electro-Metallurgy, price Ss. 6d. 

Silver, in sheet or wire, pure 

, Nitrate, in crystals 

, Ozide 

Soda, Hyposulphite 

Syrup of lodide of Iron . 

Tripoli, finely prepared . 

\* The prices in the above List are iubjeet to continual variationy but at aJl 
times tke lowett prices will be charged. 
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ELECTRO-METALLURGY. 



Just Publisked, 
In One Yolume, crown 8yo. illuatrated by 51 £ngraving8, price 8s. 6d. cloth, 

A 

MANUAL 0F 

ELECTRO-METALLURGY, 

INCLTJDINa 

THB APPLICATIONS 0F THE ART TO MANOTACJTURINa 
PURPOSES. 

By james napier, r.c.s. 



CoNTBNTS: — History of the Art of Electro-Metallurgy. — DeBcription of 
Galyanic Batteries and their rcspectiye pecuUarities. — Electrotype Prooesses. 
— Deposition of Copper in all forms, and on every kind of Mould. — Bronzing. 
— Electro-Plating. — Electro-Oilding. — Deposition of all other Metals. — Theo- 
retical Obseryations. 



CBITICAL OPnrCONS OP THIS WOEK. 

" It is by far the most comprehensiye treatise upon the subject, which. has 
yet been pubHshed." — Critic. 

** From the eiperience which Me. Napiee has had in the practice of the 
Electrotype, few men are better quaiified to write a treatise on the art. He 
has produced a book in which every manipulatory detail is clearly described. 

" With this book at hand, we do not think it would be possible for any one 
to iail in obtaining satisfactory results." — Art-Joumal, 



LONDON: 
PUBLISHED BT JOHN JOSEPH GEIPPIN & CO. 

CHEMICAL MUSBUM, 53, BAKBR 8TRBBT; 

AND BICHARD aKIEPm & CO. aLASOOW. 
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NEW WOKKS AND NEW EDITIONS 



ABBOTT.— MORAL AND EDUCATIONAL WORKS: 

Compriaing the Yoong Christian, Teaober, Way to do GK>od, &c. 8vo, 7s. cloth. 

AIRY.^CONTRIBUTIONS TO THE BNCYCLOPiEDIA ME- 

TROPOLITAN A : viz. Trigonometry, Pigure of the Earth, and Tides and WaTes. 
One Yolume, 4to, 14s. cloth. 

ANECDOTES— CYCLOPJBDIA 0F RELIGIOUS ANECDOTES; 

A va8t CoUection of Paots, Narratives, and Examples, with CopioiiB Index, 
Condensed and Revifled from the Work of Rev. K. ALrvine. With introductory 
Easay by the!Rev. Dr. Chesyer. Second Edition, Crown 8vo, 4b. 6d. cloth. 

ARAGO.-ASTRONOMY. 

A Courw of Popular Leoturee on ABtronomy, with numeroiiB Illustrations. Small 
8vo, cloth. In preparaHon, 

ASTRONOMY. 

THE ENCYCLOP^DIA 0F ASTRONOMY.-Plane Astronomy, (ProlbaBor 
Barlow,) Nautical Astronomy, (Captain Katbii.) Physical Astronomy. (Sir J. 
Hbbschel.) Figure of the Earth, (ProCossor Aibt,) Tidesand. Wave8, (Prolesjor 
AiBT.) With ^ Plates, 4to, 21s. cloth. 

BALPOUR.— A MANUAL 0F BOTANY; 

An Introduction to the Study of the Structure, Physiolosy, and ClaasiAcation of 
PlantB. By John H. Balpoub, F.R.S.E., Pro^essor of Medicine and Botany in 
the Uni^ersity of Edinhurgh. Numerous Illustrations, Second Edition, eroYm 
8vo, !&. 6d. cloth. 

BIOGRAPHY. 

CuriositieB of Biography ; or, Memoirs of Remarkable Men. lllustrated by One 
Hundred Characteristic Portraits. 12mo, 9b. 6d. cloth. 

BOOK 0F NATURB: 

THE BOOK 0F NATURE; a Compbehbnsiye Intboduction to the Na- 
TUBAL and Physical Sciences. From the German of Profe88or Schoedleb, 
with numerous Additions, by Henbt Medlock, F.C.S.. Senior AssiBtant in the 
Royal CoIIege of Chemistry, AasiBtant Secretary of the Chemical Sodety. Illus- 
trated by above Five Hundred EngravingB, post 8vo, cioth, IOb. 6d. 

FiBST DiYisiON— Comprehending Phtsics, Astbonomt, and ChBhistbt. 
With above Two Hundred KngraviiigB, post 8vo, cloth, 5b. 

Second Dittsion— Comprehending Minbbalogt, Geologt, Botant, Phtsi- 
OLOGT, and Zooloot. With above Three Hundred Engraving8, post 8vo, doth, 6b. 

BOOK 0F TRADES; 

Or, Circle of the Use^ul Arts. Illustrated by £ngravingB and Woodcuts, Ninth 
£dition, 16mo, 4s. 6d. cloth. 

BUNYAN.— THE PILGRIM'S PROGRESS ; 

New and beautiful Edition. With nnmerous Engravings by Harvey, Martiii, and 
Corbould, post 8vo, ds. cloth, or lOs. 6d. extra binding. 

CAMPBELL.— BRITISH NAVAL HISTORY. 

Lives oi the British Admirals and Naval History of Great Britain itom the Uays 
of Caesar to the Present Time. Illustrated by numerous EngravingB, foolacap 8vo, 
48. 6d. cloth, 5b. extra binding. 

CHILD (MRS.)— BIOGRAPHIES 0F GOOD WIVES. 

By the Author of the Mother^s Book, &c. Third Edition, foolBcap 8vo, Sb. 6d. 
cloth, or 4s. extra binding. 

CHRISTISON.— READY RECKONER ; 

A Manual of Reference ibr the Merchant, Tradesman, and Agricultnrist, containing 
Reokoning and Interest Tables, Weights and Measures, &c. &c. By JoHit 
Chbistison. Thirty-third edition, royal 18mo, 2b. 6d. bound. 

CHRISTISON.— AGRICULTURAL TABLĔS, 

For Computing the Weight of Cattle, ^uantity of Hay, &c., Yaluing of Land, &c. 
&c. By JoHN Chbistison. Ninth edition, royal 18mo, 2b. bound. 

CHRONOLOGY. 

TABLES 0F UNIYERSAL CHRONOLOGY. from the EarUest Period to 
the Present Time; so arranged as to show the Contemporaneous £vents in aU 
Countries at one Yiew. with an extenBive Alphabetical and ClassiAed Index. 
One laige Yolume, closely printed. Neariy ready. 
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COLBRIDGE.— A TREATISE ON METHOD. 

Introductory DiBsertation to the Encyclopsedia Metropolitana on the Scienoe of 
Metbod,with a Synopais. By Samuel Taylob Coleridoe. Crowu 8vo, 2s. cloth. 

COX.— SACRED HISTORY AND BIOGRAPHY, 

From the Antediluvian Period to the Time of the Prophet Malachi. Editcd by 
Rev. F. A. Cox, D.D., LL.D. Crown 8vo, 6s. cloth. 

CRUDEN.— A COMPLETB CONCORDANCE 

To the Holy Scriptures. Condensed and ReYised from the Uircer Work of Cruden. 
By the Rev. Proreasor Eadie, D.D., LL.D. Thirteenth edition, 8vo, Ss. cloth. 

DARLING.— ELECTRO-BIOLOGY ; 

A Treatise on Electro-Psycholonryt or the Electrical Science of Mind. By Rev. 
J. R. D0D8 and Proiessor T. S. Qrimes. New edition, Revi8ed and Edited by 
H. U-. Dablino, M.D., M.A., ioolscap 8vo, cloth, Sb. 

DAVY.— AGRICULTURAL CHEMISTRY. 

ELEMENTS 0F AGRICULTURAL CHEMISTRY. By Sir H. Davt, 
Bart, P.R.S., &c. New edition, thoroushly Re^iaed, and with all the recent 
Di800verie8 of Liebig, Bouasingauli. &o. By J6&N Shibr, A.M., LL.D., A^ri- 
cultund Chemist to tne Colony of BritiBh Ghiiana. With numerous Engravmgs 
on Wood, 8vo, Ss. cloth. 

D'AUBIGNB.— THE HISTORY 0F THE RBPORMATION 

IN THE 8IXTEENTH CENTURY. By J. H. Merle D'Aubigne. Trans- 
lated by Walter K. Kellt, B.A., Trinity College, Dubiin. Med. 8vo, 6b. cloth. 

D'ORSEY.— SPELLING BY DICTATION; 

A Series of Progres8ive Exerci8es in English Orthography, Illustrated by 1500 
Ouotations. By Rev. A. J. D. D'Orsbt, High School, Glaaagow. Fourth edition, 
18mo, Is. cloth. 

BADIE.— A BIBLICAL CYCLOPiBDIA ; 

Or, Dictionary of Easteni Antiguities, Geography, Natural History, Sacred 
Annals and Biography, Theology, and Biblical Literature. By the Rev. Professor 
Eadie, D.D.. LL.D. With Maps and numerous Pictorial lUustrations, third 
edition, 8vo, lOs. 6d. cloth. 

EADIB.— A DICTIONARY 0F THE BIBLE, 

For the Use of Young Persons. By the Rev. ProllesBor Eadie, D.D., LL.D. 
With 120 Iliustrations, second edition, 18mo, a». 6d. cloth. 

EADIB.— EARLY ORIBNTAL HISTORY; 

Comprising the History of the Egyptians, PhcBnicians, PersianSi Assyrians, &c. 
By Rev. ProCessor Eadib, D.D., LL.D. With numerous Illustrations, crown 8vo. 

ECCLBSIASTICAL HISTORY.— EIRST DIYISION. 

RISE AND EARLY PROGRESS OF CHRI8TIANITY. By tbe Ri^ht 
Rev. Samubl H1ND8, D.IX, Bishop of Norwich, to which is added a Dissertation 
on Miraoles. By Rev. J. H. Nbwuan, D.D. Crown 8vo, 6b. cloth. 

ECCLESIASTICAL HISTORY.— SECOND DIYISION. 

CHRISTIANITY IN THE MIDDLE AGES. By the Rev. J. A. Jeremie, 
D.D., Regius Professor of Divinity in the Uni^ersity of Cambridge. and other 
Contributors, crown 8vo. Nearip ready. 

EXPBRIMENTAL SCIENCE. 

THE ENCYCLOPiEDIA OF EKPERIMENTAL PHILOSOPHY.-Mag- 
netism, Electro-Magnetism, Electricity, Ghdvanbm, Heat, Chemistiy, Meteor- 
ology, By ProtiBssor Barlow, Rev. F. Lunn, Dr. P. M. Roget, and G. Haryet, 
Esq. With39PIates,4to,£llls.6d.cloth. 

EERGUSON.— HISTORY 0F THE ROM^N REPUBLIC. 

HISTORY OP THE PROGRESS AND TERMINATION 0F THE RO- 
MAN REPUBLIC. By Adam Eerouson, LL.D., Profe8sor of Moral Philosophy 
in the Uni^ersity of Edinburgh. 8vo, 3s. 6d. cloth. 

FINE ARTS. 

THE ENCYCLOP^DIA QF THE FINE ARTS.-Architecture, Sculpture, 
Painting, Heraldry, Numismatics, Poetry, Music, and £ngraving. By Narrien, 
Westmacott, Bishop Jambs, Green, Hcohes, Gwilt, and Lindsat. With 55 
Engrarings, 4to, £1 i1b. 6d. oioth. 
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NEW WOBKS AND KEW EDmONS 



ENCYCLOPiEDIA METROPOLITANA, OR UNIYERSAL 

DIGTIONARY 0F KNOWLEDGE. 4)iiarto Libraiy Edition. 
Complete Sets of the Encyclopiedia Metro])olitana, (published at d£61 19b. in parts,) 

bound in 30 Yolumea, 4to, halt-lnund Ruasia extra, in beit London binding, £18 18b. 
The Lain^e Paper Edition, with Proof Impressions of the Plates, (Publiahed at 

£106 4s., in Parts,) in 30 Yolumes royal 4to, half-bound Ruasia, £2S Sb. 

ENCYCLOP^DIA METROPOLITANA, NEW AND REYISED 

EDITION. The Second Edition of the EncycIopsBdia Metropolitana wiil be 
handsomely printed in a Series of Cabinet Yolumes, in Long Primer iype, in 
croHii 8vo. The work will be thoroughly reTised, many new Treatises added, the 
Articles all provided with eomprehensive Indexe8, or Analytical Tables of Con- 
tents, and abundantly illustrated by Maps, Wood-outs, and £ngravingB. It will be 
published in VolumeB, each containing a Complete Treatise. 
Now Ready, 
Vol. l.-COLERIDGE»S (S. T.) DISSERTATION ON THE SCIENCE 0F 
METHOD, revi8ed. With a SynoMis, 2s. 
2.-ST0DDART*S (SIR JOHN) UNIVERSAL GRAMMAR, or the Pure 

Science of Language, competely Re-wrltten, 5b. 
3.-WHATELY'S (ARCHBIOTOP) LOGIC. With a New Synopiis and 

Index,3B. 
4.-WHATELY'S (ARCHBISHOP) RHETORIC. With a New Synopeia 

and Index, 3b. 6d. 
6.— HINDS»S (BISHOP) HISTORY OP EARLY CHRISTIANTY. 
Revi8ed,towhichi8added,NEWMAN'S DISSERTATION ON MIR- 
ACI 1?S Ai 
6.-SENI0R'ĕ (NASSAU W.) POLITICAL ECONOMY, 48. 
7.-HALE'S (ARCHDEACON) HISTORY OP THE JEWS. From the 
Timeof Alexanderthe Greatto the Destruction of Jeruaaiem, re^ised, &. 6d. 
8.^ACRED HISTORY AND BIOGRAPHY. From the Antediluvian 
Period to the Time of tbe Prophet Malachi. Edited and partly written by 
the Rev. F. A. Cox, D.D., LL.D., re^ised, 6s. 
9.-HIST0RY 0F GREEK LITERATURE. By Sir Thomas N. Tal- 
PODRD, Right Rev. Dr. Blohpield, Bishop ot London, and other Con- 
tributors. ReYised and Enlarged, 78. 6d. 
10.-MORAL AND METAPHYSICAL PHILOSOPHY. By Profe8sor 
Maubicb. Part Pirst, the Ancient Systems of Philosophy, re-written, 5b. 
ll.-INTRODUCTION TO UNIYERSAL HISTORY. By Sir jiHM 

Stoddabt, LL.D., re-written, 5b. 
12.-R0MAN ANTIOUITIES. By William Ramsay, M.A., Pro^easor of 
Humanity in the Univer8ity of Glasgow. With Map, and Numerous 
EngravingB« 8s. 6d. 
13.— BOTAN Y. By John Hutton Balpoub, P.R.S.E., Professor of Medicine 
and Botany in the University of Edinburgh. Numerous Engraving8, 12s.6d. 
14.— ELECTRO-METALLURGY: Containing an Acconnt of the most Im- 
proved Methods of depositing Copper, Silyer, Gold, and other metals. 
With numerouB Illustrations. By j ames Napier, F.C.S. 38. 6d. 
15.— HISTORY 0F GREECE from the Earliest Periods to the Close of 
the Peloponnesian War, By Sir Thomas N. Talpourd, D.C.L., Rey. 
J. B. Ottlet, A.M., E. Pococke, E8q., and other Contnbutors. Witii 
One Hundred and Fiity Illustrations, 9s. 
16.— PHOTOGRAPHY, embracing Daguerreotype, Calotype, &c. By Robkkt 
HuNT, ProfiB8sor of Mechanical Science in the Museum of Praottcal 
<3teoIogy, London. 64 Wood-Engraving8, 6b. 
17.--VETERINAR Y ART, by W. C. Spooner. Fifty-one Engraving8, Ss. 

To be/oOotoed bv 
HISTORY OP ROME. By Arnold, Jeremib, Talpocrd, Mountain, 

Renouard, and others. Witn Illustrations. 
HISTORY 0F GREECE AND MACEDONIA. ByDeanLTALL,&c. 
HISTORY 0F ROMAN LITERATURE, By the late Dr. Arnold, &c. 
EARLY ORIENTAL HISTORY. By Rev. Professor Eadib, D.D., LL.D. 
CHURCH HISTORY. Christianity in the Middle Agee. By Prof. Je&bmie. 
METALLURGY. With numerous illustrations. By J. A. Philups, F.C.S. 
GREEK AND ROMAN PHILOSOPH Y. By the Bishop of London, &c. 
MODERN SYSTEMS 0F PHILOSOPHY. By R€v. Profe8Bor Mauricje. 
GLOSSOLOG Y. By Sir John Stoddart, LL.D. 

HISTORY OF THE OCCULT SCIENCES. By the Rev. E. Smedley, &c, 
BIBLICAL ANTIQUITIES. By Dr. Cox, &c. 
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GRAHAM,— COMPOSITOR'S GUIDE. 

THE COMPOSITOR'S TEXT BOOK ; or, Instructiona in the Art of Printing. 
With Essay on Pttnctuation. By John Gbaham. 12mo, 29. 6d. doth. 

GILMER.— INTERBST TABLES. 

Tables for the Galculation of Interest on any Sum for any Number of Days at all 
Ratc», from ^ to 6 per Cent. By Robebt Gilmeb. Third Edition, Corrected 
and Enlaiiged, royal 18mo, 68. bound. 

GREECE.— HISTORY 0F. 

HISTORY 0F GREECE £rom the Earliest Period to the Close of the 
Peloponnesian War. By E. Pococke, E8q., Rev. J. B. Ottlet, M.A., Sir 
Thomas N. Talpourd, D.C.L., and the late J. T. Rutt, E8q. With One 
Hundred and Fifty Illustrations. Crown 8vo, cloth, 9s. 

GRBECE AND MACEDONIA— HISTORY 0F. 

History 0f Greece from the Af|^ of Xenophon to the absorption of Greece in the 
Roman Empire. induding the Age of Alexander the Great. By William Roe 
Ltall,D.D., Rev. J. H. B. I^bntain, D.D., Rev. G. C. Renouabd, B.D., 
and others. lllustrated by numerous Wood EngTavings. Nearip ready. 

GREEK LITBRATURB.— TALFOURD, &c. 

A HISTORY 0F GREEK LITERATURE. By Sir T. N. Talpourd, Right 
Rev. Dr. Blompield, Bishop of London, E. Pococke, Esq., Rev. H. Thompson, 
M.A., and other Contributors. With complete Chronological Tables and Index. 
Crown 8vo, 7s. 6d. cloth. 

GREBK, ROMAN, AND ORIBNTAL PHILOSOPHY. 

A HISTORY 0F GREEK, ROMAN, AND ORIENTAL PHILOSOPHY. 
By the Right Rev. Dr. Blomfield, Bishop of London, Pro^essor Jeremie, Rev. 
E. Smedley, M. A., Rev. J. W. Blitesley, M.A., Rev. W. WheweU, D.D., P.R.S. 
Master of Trinity College, Cambridge, and other Contributors. Crown 8vo. 

GEIFFIN.— CHEMICAL RECREATIONS ; 

A Popular Compendium of Experimental Chemistry for the Use of Beginners. 
By John Joseph Gbiffin, F.C.S. Ninth edition, with 500 Illustrations, 18mo, 
7s. 6d. bound. 

GRIFFIN'S JUYENILE LIBRARY, Bbautifully Illustrated. 

JANE SEATON, or the Comelian Crose, 18mo, Is. 6d. cloth. 
LIFE 0F 8IR WILLIAM WALLACE, the Scottish Hero, 18mo, Is. 6d. doth. 
LADY SANDFORD'S STORIES £rom the History of Rome, 18mo, Is. 6d. cloth. 
SCRIPTURE SCENES, or Yiews of the Lands of the Bible, 18mo, Is. 6d. cloth. 
STORIES 0F THE SEA, or Narratives of Battle and Peril, 18mo, Is. 6d. cloth. 
BOOK 0F WONDERS, 18mo. Is. 6d. cloth. 

GRIPPIN.— THE SCIBNTIPIC MISCELLANY; 

An Occasional Publication of Treatises relatingto Chemistryand the other Experi- 
mental Sciences. Edited by John Joseph Griffin, F.C.S. With numerous 
Engrarings, 8vo, 12b. cloth. 

GRIFFIN.— SYSTEM OP CRYSTALLOGRAPHY ; 

With its Application to Mineralogy. By John Joseph Gbiffin, F.C.S. 8vo, 
12b. cloth. 

HALE.— HISTORY 0F THE JEWS, 

From the Time of Alexander the Great to the Destruction of Jerusalem by Titus. 
By the Yenerable Archdeacon Hale, Master of the Charter House. Crown 8vo, 
&. 6d. cloth. 

HERSCHEL.— LIGHT; 

A Treatise on Light, forming part of the Encyclopasdia Metropolitana. By Sir 
JOHN Hebschel, Bart, M.A., F.R.S., &c. &c. Pourteen Plates, 4to, 12s. sewed. 

HERSCHEL.— SOUND ; 

A Treatise on Sound, forming part of the Encydopsedia Metropolitana. By Sir 
JoHN Hebschel, Bart. M.A., P.R.S., &c. &c. Six Plates. 4to, 58. sewed. 

HERSCHEL.-.CONTRIBUTIONS TO THE ENCYCLOP^DIA 

METROPOLITANA : viz. Physical Astronomy, Light, and Sound. One 
Yolume, 4to, cloth, 21s. 

HINDS.— HISTORY 0F EARLY CHRISTIANITY. 

THE RISE AND EARLY PROGRESS 0F CHRISTIANITY. By the 
Bishop of Norwich. New Edition, Bevised, crown 8vo, 6s. cloth, 
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kODGE.— STEAM BNGINB ; 

Analytical Principles and Praotioal Application of the £xpan8ive Steam Engine. 
By Faul Hodgb, C.fi. IUuBtrated by Woodcuts and £ngravingB, 4to, IOb. 6d. 
haIf-bound. 

HOOPER.— A MEDICAL DICTIONARY. 

£iffhth £dition, Reviaed, Gorreoted, and Enlarged. By Klein Grant, M.D. 
8vo, dOB. doth. 

HUNT.— PHOTOGRAPHY. 

A Treatise on the applioation of tbe chemioal changes produoed by Solar Radia- 
tion to the production of Pictures Irom Nature— «mbracing the Daguerreotype, 
Calotype, and all the published Photonaphic proceases. By Robebt Hunt, 
Em., Profe88or of Mechanioal Science in the MuMum of Practical Oeology, author 
of *^ Kesearches on Light," &c., 64 £ngravingB, orown 8vo, 5». doth. 

JBWS— HISTORY 0F. 

BiooBAPHiCAL Annals of thb Hbbrew NATiON,from the EarUest Period to the 
Destruction of Jenualem under Titos. By the Yenerable Abchdeacon Ualk, 
ReT. Dr. Cox, Dr. Mason Good, and others. With Landacape IllnBtrations, 
Crown 8vo, antique cloth binding, 8b. 

KBRR.— MANUPACTURE OP SUGAR ; 

A Praotical Treatise on the Cultivation of the Sugar Cane and the ManuBMsture of 
Sugar. By Thomas Kebr, of Barbadoes. Crown 8vo, 68. cloth. 

MANUPACTURBS AND MACHINBRY. 

TH£ ENCYCLOP^DIA OP ARTS, MANUPACTURES, AND MA- 
CHINERY. By ProfB88or Bablow. With an Introductory Dissertatioii, by 
ProfB8Bor Babbage. New edition, illnstrated by 87 Pages of Engravings by 
Lowiy, 4to, 42b. emblematical cloth binding. 

MATHEMATICS. 

THE ENCYCLOPiEDIA 0F PURE MATHEMATICS, comprehending a 
complete Course of Mathematical Soience. By Protessors Aibt, Bablow, De 
MoBOAN, Hall, Hahilton, Levy, Mosblet, Dr. Labdneb, F.R.S., and Rev. 
Dr. Peacock, Dean of Ely. With 17 £ngraving8, £1 IIb. 6d. cloth. 

MARRIAGE OPPERING; 

A Compilation of Proee and Poetry. Poolscap 8vo, 4s. cloth, richly gilt. 

MAURICE.— MORAL AND METAPHYSICAL PHILOSOPHY : 

ANCIENT PHILOSOPHY, cOTaprising the Hebrew, Egvptian, Hindoo, 
Chinese, Persian, Ghrecian, Roman and Alesandrian SyBtems of rnilosophy^. By 



Rev. F. D. Maubice, dhaplain to LincoIn's Inn, Profe88or of Ecclesiastical 
History, King^s College, London. Crown 8vo, 5b. oloth. 

MODERNTHILOSOPHY, comprising the Philosophy of the Pirst 8ix Centu- 
ries, the Middle Ages, and the Modern Systems. Crown 8vo. In the Press, 

MECHANICAL PHILOSOPHY. 

THE ENCYCLOPiEDIA 0F MECHANICAL PHILOSOPHY.— Mechanics, 
Hydrodynamics, Pneumatics, Sound, Optics, Light, illustrated by 78 Plates. By 
Profe8Sor Bablow and Sir John Hebschel. 4to, 4Sb. doth. 

MEDICAL SCIBNCE. 

THE ENCYCLOPiEDIA 0F THE MEDICAL SCIENCES.-Anatomy, by 
J. F. South, Eso., F.L.S., and F. Le Gbos Clabk, Esq.; Surgery, by W. 
BowMAN, E8q., F.B.S.; Materia Medica, by G. Johnson, Esq,, M.D. : Element- 
ary Principles of Medicine, by R. Williams, E8q., M.D.; Yeterinaiy Art, by W. 
C. Spooner, £8q., with 18 EngTavihg8, 21s. cloth. 

MICHELET.— LIPB 0F LUTHER; 

Gathered from his own Writings. Translated by G. H. Smith, F.(i.S. Medium 
8vo, 2s. 6d. cloth. 

MITCHELL.— AGRICULTURAL ANALYSIS. 

A MANUAL OF AGRICULTURAL ANALYSIS. By John Mitchell, 
P.C.S., &c. With Cuts, royal 18mo, 3b. 6d. cloth. 

MENTAL SCIENCE. 

THE ENCYCLOPJEDIA 0F MENTAL PHILOSOPHY, by S. T. Cole- 
RiDGE, Sir J. Stoddart. LL.D., Archbishop Whatelt, K. Jebb, Eso., A. 
Polson, Esq., ProfessorBMAUBiCE,GBAV£S, andCOBBiE, andtheRev. Dr. KosE. 
4to, 21s. doth. 
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MITCHISON.— HAND-BOOK 0F SCOTTISH SONG. 

A HAND-BOOK OP THE SONGS 0F SCOTLAND, containinir the best 
Songs of Burns. &c. Set to Mnsic. With Notes, and Life of Wilson. By William 
MiTCHisoN. Tllustrated by Portrait and Plates, crown 8to, 6s. £ftncy binding. 

MORRISON.— BOOK-KEEPING ; 

A Gomplete System of Practical Book-keeping by Single Entiy, Donble Entry, 
and a New MJBthod. By C. MoiuiisoN. Accountant, Glasgow. Eighth edition, 
8yo., 8b. half-bound. 

NAPIBR.— ELECTRO-METALLURGY ; 

Gontaining an Account of the most Improyed Methods of depositing Gopper, 
Silyer, Goid, and other metals, with numerous Illnstrations. By James Napisb, 
F.C.S. Crown 8yo, 38. 6d. doth. 

NATURAL HISTORY. 

THE ENCYCLOP-ffiDIA OP NATURAL HISTORY.-Botany, Zoology, 
Physiology, Crystallography, Mineralogy, and Geology. With 131 quarto Plates. 
By Thomas Edwabds, Esq., F.L.S. ; Geobgb DoN.Esg., P.L.S.: J. H. Bbooke, 
Esg.; J. F. South, Esa. ; and Pro^essors PniLLiPSand Daubent. 4to, 6^9. 6d. doth. 

noyeLties IN SCIENCE ; 

Gomprising Practical Treatiaes in Photography, Mineralogy, Geology, Electro- 
Chemistry, &c., &c. 8yo, 5b. cloth. 

PHILLIP^.— MBTALLURGY ; 

A Manual of MetalluiKy, illustrated by numerous engrayings, by J. A. Phillips, 
Esq. Crown8vo. In pnwaration. 

POLSON.— PRINCIPMIS 0F THE LAW 0F NATIONS, 

With Practical Notes on the Law of Blockade, and on Contraband in War. By 
Abcheb Polson, Eso., LinooIn's Inn. To wnich is added DIPLOMACY. By 
Thomas Habtwell Hobne, B.D. Crown 8yo, 3s. 6d. cloth. 
POPULAR LIBRARY; 

A Miscellany of Amusement and Instmction, illustrated by numerous Engray- 
ings. 12mo, 5b. doth. 

POTTER.— GRECIAN ANTIQUITIES: 

THE ANTIQUITIES 0F GREECE. By John Potteb, D.D., late Archbishop 
of Canterbury. New edition, edited by Dr. Boyd, High School, Edmburgh, with 
numerous lllustrations. 12mo, 48. 6d. cloth. 

RAMSAY.— ROMAN ANTIQUITIES; 

A Manual of Roman Antiquities. By William Ramsat, M.A., Pro^essor of 
Humanity in the Uniyersity of Glasgow, with Map, numerous Engrayings, and 
yery copious Index. Second edition, crown 8yo., 8b. 6d. doth. 

RAMSAY.— THE GEOLOGY 0F THE ISLAND 0F ARRAN, 

From Orimnal Suryey. By A. C. Ramsat, F.R,S., F.G.S., Profe8sor of Geology 
in the Umyersity of London. Illustrated by Maps and Engravings, 8yo, 2s. 6d. cl. 

RBEHORST.— POLYGLOTT COMMBRCIAL DICTIONARY, 

In Ten Languages. English, Dutch, German, Danish, Swedish, Prench, Italian, 
Spanish, Portuguese, and Russian. With Table of Coins, Weights, Measures, &c. 
By K. P. Teb Rbehobst, ObIong8yo, 3s. doth. 

REEHORST.— POLYGLOTT MARINE DICTIONARY, 



Terms. ByK. P.TebKee 

ROME— HISTORY 0F. 

HISTORY 0F ROME, from the Poundation of the City of Rome to the Extinc- 
tion of the Westem Empire. By the Rev. Thomas Abnold, D.D., the Rey. J. 
A. Jebemie, D.D., SiB Thomas Noon Talpoubd, D.C.L., and others. Illus- 
trated by numerous Engrayings irom the Antique. To be completed in Three 
Yolumes. 

1. The Roman Republic. Nearly ready. 

2. The Roman Empibe. 

3. The Declinb and Fall of the Roman Powbb. 

ROMAN LITERATURE.—ARNOLD. THOMPSON, &c. 

A HISTORY 0F ROMAN LITERATURE. By tiielate Dr. Abnold. Rey. 
Henby Thompson, M.A., Rey. J. H. Newman, D.D., the Rey. J. M. Neale, 
and other Contributors. Crown 8vo. Neatiy ready, 
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NEW WORKB AND NBW EDITIONS. 



SACRED LYRE ; 

Poems Deyotional, Moral, and Preceptiye, inclading many Original 



^ UK M^wim j^evuuuu»i, iH.unu, »iiu x^rwepuvt;, uiuiuuiug 

Pieces. Fifth edition, medium 32mo, Is. 6d. cloth, gilt. 

SCHOEDLER.— MINERALOGY AND GEOLOGY. 

A Popular Introduction to Mineralogy and Geology. By Profe8$or Schoedler. 
Translated and Eniarged by Hemry Medlock, F.C.S. 125 £ngraving8, crown 
8vo, 3s. doth. 

SENIOR.— POLITICAL ECONOMY; 

The Science which Treats of the Nature, Production^nd Distribution of Wealth, 
forming part of the Encydopsdia Metropditana. Bv Nassau W. Seniob, late 
Profe88or of Political Economy, Oxford. Crown 8vo, 4b. cloth. 

SHIER— MANUEACTURE 0F SUGAR. 

Directions for Testin^ Cane Juice, with Practical Instructions for conducting the 
procesB of ClariAcation. By John Shieb, LL.D., Agricultural Chemist to the 
Colony of British Ouiana. Twenty-seven Cuts, crown ovo, 3s. cloth. 

SMYTH.— WORTHIES 0F ENGLAND; 

Or, Memoirs of Eminent Men, whose actions have shed a lustre on the History of 
their Country. By George Louis Smyth. lUustrated by Portraits, mediom 
8vo, 58. cloth. 

SPOONER.— YETERINARY ART. 

A Practical Treatise on the Diseases of the Horse. By W. C. Spooneb, Esq. With 
50 Engraving8, formingpart of the Encyclopsedia Metropolitana, crown 8vo, %. cloth. 

STODDART.— INTRODUCTION TO HISTORY; 

Two Dissertations~FiRST: On the Uses of History as a Study. Second: On the 
Separation of the Early Facts of History from Eable, By Sir John Stoddabt, 
LL.D. Crown 8vo, 5s. cloth. 

STODDART.— UNIYERSAL GRAMMAR, 

Or, the Pure Science of Language. By Sir John Stoddabt, LL.D. Second 
edition, crown 8vo, 6s. doth. 

STODDART— GLOSSOLOGY, 

Or, the Historical Relations of Languages. By Sir John Stoddabt, LL.D. 
Crown 8vo, doth. Neatiy readp. 

TODD.— COMPLETE WORKS; 

Comprising the Sabbath School Teacher, Student's Manual, Lectures to Children, 
&o. 8vo, /8. cloth. 

univerSal history, 

Ancient and Modem, from the Earliest Periods of Mankind to the Peace of 1818. 
Bv upwards of Forty Contributors, comprising the most Eminent Men of the day. 
Illustrated by Maps, 5 vols. 4to, £5. 58. cioth. 

USEEUL ARTS: 

THE ENCYCLOPJEDIA OP THE USEPUL ARTS.-Agriculture, Horti- 
culture, Conmierce, Political Economy, Carpentry, Fortification, and Naval 
Architecture. By Geobge Don, Esq., F.L.S., Joseph Low, E9q., Nassau 
WiLLiAU Seniob, Esq., &c., vnth 19 plates, 4to, 218. cloth. 

VON KOBELL.--SINERALOGY: 

Instructions for the Discrimination of Minerals by Simple Chemical Experiments. 
By Fbanz Von Eobell, Pro^essor of Mineralogy in the Uni^ersity of Muiuch. 
Translated by R. C. Campbell, 8vo, 2s. sewed. 

WHATELY.— LOGIC. 

Original Edition, complete, forming part of the Encydopsedia Metropolitana. 
With Synopsis and Index. Crown 8vo, 38. cloth. 

WHATELY.— RHETORIC. 

Original Edition, complete, forming part of the Encydopsedia Metropolitana. 
With Synopsis and Index. Crown 8vo, 3b. 6d. doth. 

ZOOLOGY— ILLUSTRATIONS 0F. 

A Series of Nine^ Enjmivings, comprehending about a Thousand Pi^pres of Qua- 
drupeds, Birds, Eish, Be]>tiles, Mollusca, Insects, Crustacea, Arachnidae-Radiata, 
Polyps, Infusoria, &c., illustrating the Classes, Orders, Genera, and Eamilies 
of the System of Cuvier. The Engravings by J. W. Lowry and Thomas Landseer, 
from onginal Drawings by Sowerby, Keamey, Holmes, Bone, Pyne, Lowry, and 
Charles Landseer. The Descriptions, selected from articles contributed to the 
EncyclopaBdia Metropditana, by John Flint South, Esg., F.L.S., J. E. GbRAT, 
E8q., F.L.S., J. F. Stephens, !Esq., F.L.S., F.Z.S., and other enunent Natural- 
ists. One voIume, imperial 4to, 42b. hal/'moroooo, gilt edges. 
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YALTTAELE SCIE:JTIFIC T.?.SATISES, 



ruiiMi.;'; a rourioN oi- 



MW imm 0F TllE LmTCLOPIDIA metropolitaxaJ 



CROWN OCTAV0, CLOTH. 



AJVr;^ c\:- SCTKNCKS Oi'^ ^iM^I<: ANCIKNTS. 

IITSTORY 0F (J1m:i<:ic komax, Axn orik xtal sciexce axd ART.I 

Uy Sir Joiin- Stoim)Ai:t; riv,l'e-..;or7^Ai:Lo\v; J. Gwilt, Ksq. F.R.S. ; Pro-I 
lussor XAiinn;x; an.l the lvev. Dr. Wiiiowell, r^lastcr of Triuitj Collef'-eJ 
Caui])riil,4-c. Witli Xumer(ni> Illujtnitions. ' ° 



BOTANY. 

' A MAXUAL 0F BOTAXY,lu'i.i,rnu lutnuln. liojitothoStudvoftlieStnic. 
. t,uv, Pliy-i .l,)-v, fiu.l Chi-L:.-..i; ,n of rj:ii.l^, l.y J. II. Balt-wr, M.D.JJ 

E.IJ.S.K., Pr .ll'-or orBot.uiyin t-ic Uuivei>iLy of Ĕuujbm-gh. 800 Engrav- 

in^-.', Seooud Edition, 12». Gd. 

i::r.ECTno-:\rr/i'AT.i.i'ROY. 

A TREATISE 0X ELECTKO-METALLUKOY, coiitnimng c.:i acco-ant o| 

; the mo.-t uu])rovcd mcthods of depo^Itin^ Cci.pcr, Silvcr, C.)M, and otlici» 

lilctals, ])y Ja3ii:.s ^aiter, E^ij. F.C.S., with X\mierous Illu>tra.ions,os.b'd.-| 

r (^i":oiA)CiV. 

. ATKEATISE 0X GEOLOCtY, l)y Joiin Piiillips, E<q., F.R.S., F.G.S., btol 
- Profc3Sor of Ge.^loo;y, King's Collcgc, Loudon. With Xuinerous llhistratious. I 



[ A :\IAXI^AL 0F METALLI^KGY by J. A. Pjiillips, Esq, 
l Mctallurgy, Collcge of Civil Engiuecro, Putncy, with Xmnc 



late Profos5or of j 
mnerous Illustratioiis. 



l PHOTO(i^RAI>llY. 

:, A TKEATISE 0X PITOTOGRAPHY, includiug DAGUEKREOTYPE, and 
T^- . "n thc Arts, l.v KoiJEiiT IlrNT, Epo., Museum of ; 

,,.;4.K ^' . TM..-.L.. ..l; 



all tlic Xjnv I)i.-<covcrics i , ^^ 

) PiMcticul Geology, Loudou, witli Xumerous IUustriitioni 



' TRrCONO^rKTnY. 

; A TKEATLSE 0X PLAXE AXD SPIIERICAL TRIGOXOMETRY, bv 
) George Biddell Aiuy, E^q. M.A. E.R.S., A.^tronomcr Roval, lale Pluraiaii 
j Profe.isor of Mathcmatics, C:iinbridge. With Engra^ings." 

! vi:TKuiN.AnY Airr. 

; A TREATISE ON VETEKIXAKY SIKGERY, by W. C. Spooner, Esa. 

Illustrated M'ith Eugraving3 and "Wood-cuts. 
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